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Estuary  Model. 


20.  ABSTRACT  (continued) 

Supply  Study. 

The  investigation  evaluated  the  water  quality  produced  by  a  1.0  MGD  demon¬ 
stration  water  treatment  plant  (EEWTP) ,  which  was  located  adjacent  to  the 
Estuary  at  the  Blue  Plains  WPCP,  Washington,  D.  C. 

Based  on  certain  hydrologic  conditions  and  the  results  of  the  EPA  Dynamic 
Estuary  Model,  a  raw  water  mix  of  50  percent  estuary  water  and  50  percent 
nitrified  Blue  Plains  sewage  effluent  was  selected  for  treatment. 

Three  water  treatment  process  combinations  were  investigated.  The  first 
process  combination  included  alum  coagulation,  sedimentation,  intermediate 
chlorination,  gravity  filtration,  granular  activated  carbon  (GAC)  adsorption 
and  free  chlorine  disinfection.  The  second  procees  substituted  ozone  as  the 
intermediate  oxidant.  The  final  combination  consisted  of  lime  coagulation, 
sedimentation,  recarbonation,  gravity  filtration,  GAC  adsorption  at  twice 
the  contact  time,  ozone  and  chloramine  for  final  disinfection. 

An  extensive  water  quality  analysis  program  was  conducted  to  determine  the 
acceptability  of  the  water  for  human  consumption.  The  sampling  frequency 
rates  exceeded  recommended  standards.  The  analytical  program  parameters 
included  physical  and  aesthetical  (13);  major  cations,  anions  and  nutrients 
(19) ;  trace  metals  (24) ;  radiological  (5) ;  microbiological  (6)  including 
enteric  viruses  (41  identifiable  types) ,  parasites  (7) ,  and  four  bacterial 
groups;  organic  (lSl) ;  and  toxicological  (2).  Finished  water  samples  were 
collected  from  three  MWA  water  treatment  plants  to  compare  their  water  quality 
against  the  project's  finished  water  quality. 

Within  the  limits  of  the  analytical  techniques  used  and  the  influent  water 
quality  conditions  observed  it  was  concluded  that  the  three  process  combina¬ 
tions  monitored  were  technically  feasible  of  producing  a  water  acceptable  for 
human  consumption . 

Estimated  treatment  cost  for  a  200  MGD  estuary  water  treatment  plant,  using 
design  and  operating  criteria  similiar  to  that  used  in  the  EEWTP,  are 
approximately  34.3$/1000  gallons  for  the  first  alum  mode  and  47.6<t/1000 
gallons  for  the  lime  mode  of  operations.  Due  to  uncertainties  over  the 
plant's  location,  intake  and  certain  finished  water  structures  and  related 
costs  were  excluded  from  the  cost  estimates. 
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LIST  OF  ABBREVIATIONS 


In  order  to  conserve  space  and  improve  readability,  the  following  abbreviations 
have  been  used  in  this  report: 


A 

ACS 

BNA 

BOD5 

cm 

CLS 

°C 

D.C. 

DEM 

D.L. 

D.T. 

ECD 

EEWTP 

EPA 

ERL 

eV 

FID 

ft 

8 

G 

GAC 

GC 

8Pd 

gpm 

HERL 

hp 

HP 

HFLC 

HSDM 

IC 


area 

automatic  composite  sampler 

base/neutral  acid  extraction 

5-day  biochemical  oxygen  demand 

centimeter 

closed-loop  stripping 

degrees  centigrade 

District  of  Columbia 

Dynamic  Estuary  Model 

detection  limit 

detention  time 

electron  capture  detector 

Estuary  Experimental  Water  Treatment  Plant 

Environmental  Protection  Agency 

Environmental  Research  Laboratory 

electron  volt 

flame  ionization  detector 

feet 

grams 

mixing  energy 

granular  activated  carbon 

gas  chromatograph 

gallons  per  day 

gallons  per  minute 

Health  Effects  Research  Lab 

horsepower 

Hewlett  Packard 

high  performance  liquid  chromatography 
Homogenous  Surface  Diffusion  Model 
Ion  Chromatograph 
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List  of  Abbreviations 


ICAP  inductively  coupled  argon  plasma 

ID  inside  diameter 

JAWWA  Journal  of  the  American  Water  Works  Association 
JMM  James  M.  Montgomery,  Consulting  Engineers,  Inc. 

JWPCF  Journal  of  the  Water  Pollution  Control  Federation 
KV  kilovolts 

M  moles/liter 

■  MBAS  Methylene-Blue  Active  Substances 
tin  micrometers 

ug/L  microgram/liter 

|i  microliters 

imho  micromho 

MDC  minimal  detectable  concentration 

MDL  minimum  detection  limit 

MF  membrane  filter 

MFL  million  fibers  per  liter 

MGD  million  gallons  per  day 

mg/L  milligram /liter 

9HNC  Modular  Instrument  Computer 

am  millimeter 

mM  millimole/liter 

MPT  Malcolm  Pinrie,  Inc. 

MFN  most  probable  number 

MS  mass  spectrometer 

mw  molecular  weight 

MWA  Metropolitan  Washington  Area 

N  normal  concentration 

NAS/NAE  National  Academy  of  Science/National  Academy  of  Engineers 

am  nanometer 

NRC  National  Research  Council 

NTU  nephelometric  turbidity  unit 

ODCS  Operator  Data  Collection  System 

P/A  precision/accuracy 

PDF  probability  density  function 

PM  preventive  maintenance 
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ppb 

parts  per  billion 

ppm 

parts  per  million 

Pri 

pounds  per  square  inch 

Q 

volumetric  flow 

QA 

quality  assurance 

QC 

quality  control 

rpm 

revolutions  per  minute 

RWQTP 

Routine  Water  Quality  Testing  Program 

sec 

seconds 

SIMS 

Sample  Information  and  Management  System 

SOCs 

synthetic  organic  chemicals 

SPC 

standard  plate  count 

TAC 

technical  advisory  committee 

TDS 

total  dissolved  solids 

THM 

trihalomethanes 

TTHM 

total  trihalomethanes 

TOC 

total  organic  carbon 

TON 

total  organic  nitrogen 

TOX 

total  organic  halide 

TPPAM 

Testing  Program  for  Process  Adjustment  and  Modification 

TSS 

total  suspended  solids 

UV 

ultra  violet  (light) 

VAX 

Virtual  Access  Extension 

VOA 

volatile  organic  analyses 

wt 

weight 

WQ 

water  quality 

Y* 

year 
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APPENDIX  F 


CHARACTERIZATION  OP  INFLUENTS 


OVERVIEW 

This  appendix  provides  statistical  summary  tables  for  the  two  source  waters  and 
blended  influent  at  the  EEWTP.  The  data  summarized  here  were  collected  over 
a  twenty-two  and  one  half  month  period  between  16  March  1981  and  1  February 
1983. 

The  data  are  organized  by  parameter  group,  as  indicated  below: 

F-l  Physical/Aesthetic  Parameters 

F-Z  Asbestos  Fibers 

a.  Concentration 

b.  Characterization 

F-3  Major  Cations,  Anions  and  Nutrients 

F~4  Trace  Metals 

F-5  Radiological  Parameters 

F-6  Microbiological  Parameters 

F-7  Viruses 

a.  Quantification 

b.  Identification 

F-8  Parasites 

F-9  Organic  Surrogate  Parameters  -  TOC  and  TOX 

F-10  Synthetic  Organic  Chemicals  -  Halogenated  Alkanes 
F-l  1  Synthetic  Organic  Chemicals  -  Halogenated  Alkenes 
F-l  2  Synthetic  Organic  Chemicals  -  Aromatic  Hydrocarbons  (Non- 

Halogenated) 

F-13  Synthetic  Organic  Chemicals  -  Halogenated  Aromatics 
F-14  Synthetic  Organic  Chemicals  -  Pesticides/Herbicides 
F-15  Synthetic  Organic  Chemicals  -  Miscellaneous  Quantified  Organic 
Chemicals 

F-16  Organic  chemicals  Tentatively  Identified  by  Volatile  Organic  Analysis 
(Purge  and  Trap  GC/MS) 

F-17  Organic  Chemicals  Tentatively  Identified  by  Acid  Extraction  (w/Methy- 
lation)  and  GC/MS 

F-18  Organic  Chemicals  Tentatively  Identified  by  Base/Neutral  Extraction 
and  GC/MS 

F-19  Organic  Chemicals  Tentatively  Identified  by  Closed  Loop  Stripping  and 
GC/MS 

F-20  Ames  Test  Results 


Characterization  of  Influents 


It  should  be  noted  that  not  all  of  the  analyses  were  conducted  for  the  entire 
twenty-two  and  one  half  month  period.  Exceptions  are  noted  on  the  tables, 
either  with  specific  text,  or  with  one  of  the  following  symbols  either  at  the 
location  heading  or  next  to  the  "No.  of  Samples": 

*  Analysis  terminated  on  1  December  1981 

*  *  Analysis  initiated  on  1  December  1981 
+  Analysis  terminated  on  16  March  1982 
++  Analysis  initiated  on  16  March  1982 

All  data  reported  here  are  from  24-hour  composite  samples  unless  noted 
otherwise  (next  to  the  parameter  name).  In  some  cases,  a  negligible  number  of 
composite  samples  were  missed,  and  grab  samples  taken  in  their  place  are 
included  with  the  data  analysis. 

The  statistical  results  reported  in  the  tables  of  this  appendix  have  been 
calculated  using  the  techniques  described  in  the  Maun  Volume  of  the  report, 
Chapter  5.  These  have  been  summarized  in  Table  5.1-2  of  that  chapter.  As 
discussed  in  Chapter  5,  the  geometric  mean  and  spread  factor  have  only  been 
calculated  in  cases  where  15  percent  or  more  of  the  samples  were  quantified. 
Otherwise,  results  for  these  statistical  parameters  have  been  left  blank. 

Additional  symbols  utilized  in  the  tables  of  this  appendix  are  described  below: 

ND:  Not  Detected.  Arithmetic  mean  is  reported  as  ND  if 

all  sample  concentrations  were  reported  as  "ND." 

NQ:  Not  Quantifiable.  Arithmetic  Mean  is  reported  as  NQ 

if  all  sample  concentrations  were  either  "ND"  or  "NQ," 
but  all  were  not  "ND."  (Organic  chemicals  only.) 

Not  Calculated:  Geometric  mean  is  reported  as  "Not  Calculated"  if 
there  were  greater  than  15  percent  of  the  samples 
quantified  but  geometric  mean  calculation  was  still 
not  feasible.  This  only  occurred  in  cases  where  all 
Quantified  results  had  the  same  numerical  value. 
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TABLE  F-l 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  l  FEBRUARY  1938 
PHYSICAL/AESTHETIC  PARAMETERS 


O 


Blue  Plains 

Nitrified 

Effluent 

Potomac 

River 

Eatuarv 

EEWTP 

Blend 

Tank 

Te*r*ratur«.  das.  C 

No.  of  Raadinss 

Cin-situ 

roodinos J 

654 

677 

681 

ArithMtlc  Moon 

21.1 

15.2 

18.6 

Stondord  Dovlotion 

5.2 

8.3 

6.6 

Hodion  Value 

22.0 

15.6 

18.0 

Mlntau*  Voluo 

4.0 

0.0 

6.0 

Haxinu*  Voluo 

29.5 

29.0 

29.5 

rH  Corob  loarloil 

3547 

3732 

3769 

Arlthaotie  Moon 

6.7 

7.3 

7.0 

Stondord  Dovlotion 

0.3 

0.4 

0.3 

Qooaotrlc  Noon 

6.7 

7.3 

7.0 

Srread  Foctor 

1.05 

1.05 

1.04 

Hodion  Voluo 

6.7 

7.3 

7.  1 

Mininu*  Voluo 

4.9 

6.3 

5.9 

Hoxiau*  Voluo 

7.7 

9.0 

8.3 

Dissolved  Oxrson  Csrob  saarlesl 

(MDL-O. 15  *0/1) 

No.  of  Roodinos 

600 

636 

625 

ArithMtlc  Moon 

7.8 

8.4 

3.4 

Stondord  Dovlotion 

1.2 

3.1 

1.7 

GeoMtric  Moon 

7.7 

7.7 

8.2 

Srrood  Foctor 

1.19 

1.57 

1.23 

Mod ion  Voluo 

8.0 

8.4 

8.3 

Mininu*  Voluo 

1.6 

1.4 

4.  1 

Moxiau*  Voluo 

11.5 

16.8 

12.5 

Turbidity 

(MDL-  0.05  NTU) 

No.  of  Sonrlos 

244  (O) 

252  (*) 

258  (#) 

No.  Above  MDL 

244 

252 

258 

ArithMtlc  Moon 

5.20 

21.09 

12.08 

Stondord  Devtotlon 

3.97 

9.96 

5.91 

OooMtrlc  Moon 

4.50 

19.53 

10.93 

Spread  Factor 

1.61 

1.47 

1.63 

Median  Value 

4.  10 

19.00 

11.00 

90*  Loss  Thon 

S.  30 

28.00 

18.00 

Turbidity  Csrob  sons) 

os  1 

(MDL*  0.05  NTIJ) 

No.  of  Sonrlos 

1339  (Sonrlins  started 

1393  (Sampling  started 

5659 

No.  Above  MDL 

1339  13  Mav,  1982) 

1393  13  Mav,  1982) 

5659 

Arithmetic  Mean 

2.40 

21.01 

1  4 .  05 

Stondord  Dovlotion 

4.06 

19.87 

15.42 

GeoMtric  Moon 

1 . 99 

17.  28 

10.  99 

Srrood  Foctor 

1.57 

1.76 

1.36 

Median  Value 

1.90 

17.00 

10.  00 

90*  Loss  Thon 

3.00 

32.  00 

22 .  00 
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TABLE  F~1 

CHARACTERIZATION  OF  INFLUENTS  --  16  MARCH  1981  TO  1  FEBRUARY  1983 
PHYSICAL/AESTHETIC  PARAMETERS 
(Continued) 


Blue  PI  tine 
Nitrified 
Effluent 


PotOIMC 

River 

Estuary 


Total  Suspended  Solids  <TSS> 
(MOL-  3.*  ■*/!> 

Me.  of  Samples 

No.  Above  MBL 

218 

192 

239 

237 

Arithmetic  Mean 

8.61 

25. 

Standard  Deviation 

8.00 

16. 

Geometric  Moan 

6.82 

21. 

Spread  Factor 

1.93 

1. 

Median  Value 

6.0 

22. 

90*  Less  Than 

18.0 

38. 

Apparent  Color 

(MOL*  3  color  units) 

No.  of  Samples 

48  (##> 

47  <eo) 

No.  Above  MOL 

48 

47 

Arithmetic  Mean 

43.8 

56.5 

Standard  Deviation 

24.2 

33.2 

Geometric  Moan 

39.9 

50.7 

Spread  Factor 

1.48 

1.54 

Median  Value 

35 

45 

90*  Leas  Than 

60 

80 

(MBL*  0.03  mu/1 1 

No.  of  Samples 

256 

268 

269 

No.  Above  MOL 

2SS 

256 

267 

Arithmetic  Mean 

0.091 

0.053 

0.068 

Standard  Deviation 

0.042 

0.024 

0.030 

Geometric  Moan 

0.084 

0.050 

0.063 

Spread  Factor 

1.47 

1.41 

1.45 

Median  Value 

0.08 

0.05 

0.06 

90*  Loss  Than 

0.14 

0.07 

0. 12 

TABLE  F-2  (A) 

CHARACTERIZATION  OF  INFLUENTS 
16  MARCH  1981  TO  1  FEBRUARY  1983 
ASBESTOS  FIBER  CONCENTRATION 


CHRYSOTILE  FIBERS 


Blue  Plains 

Potosmc 

EEWTP 

Nitrified 

River 

Blend 

Effluent 

Estuary 

Tank 

Sii— irv  Oatai 


Total  Number  of  Samples 

Total  VoIusm  Filtered. 

87 

93 

88 

Liters  <VT> 

1.326 

0.615 

0.902 

Equivalent  Volume  Examined. 

Liters  (V) 

0.0001954 

0.0000902 

0.0001315 

Percent  Filter  Area 

Examined  (V/VT  e  100) 

0.01474 

0.01467 

0.01459 

Chrvsotile  Fiber  Resultsi 

Total  Fibers  Counted  (N) 

476 

878 

641 

Max.  Concentration.  MFL 

35.114 

78.781 

91 . 820 

Min.  Concentration.  MFL 

N.D. 

N.D. 

N.D. 

Median  Concentration.  MFL 

90  Percentile  Concentration. 

1.600 

6.226 

2.565 

MFL 

7.499 

26. 245 

13.  167 

Averaee  Concentration  (N/V). 

MFL 

2.436 

9.739 

4.874 

HinisHMS  Detection  Limits 

Hiehest.  MFL 

1.463 

5.262 

2.280 

Lowest.  MFL 

0.262 

0.656 

0.328 

AMPHIBOLE  FIBERS 

Blue  Plains 

Nitrified 

Effluent 

Potomac 

River 

Estuary 

EEWTP 

Blend 

Tank 

Summary  Datat 

Total  Number  of  Saismles 

11 

15 

9 

Total  Volume  Filtered. 

Liters  <VT) 

0.149 

0.087 

0.098 

Equivalent  Volume  Examined. 

Liters  <V1 

0.0000227 

0.0000130 

0.0000148 

Percent  Filter  Area 

Examined  (V/VT  e  100) 

0.01524 

0.01488 

0.01518 

Amehibole  Fiber  Results! 


Total  Fibers  Counted  (N) 

5 

12 

1 

Max.  Concentration.  MFL 

1.312 

7.600 

0.698 

Min.  Concentration.  MFL 

N.D. 

N.D. 

N.D. 

Median  Concentration.  MFL 

N.D. 

N.D. 

N.D. 

90  Percentile  Concentration. 

MFL 

0.345 

3.645 

0.698 

Averame  Concentration  (N/V). 

MFL 

0.220 

0.923 

0.067 

Minimum  Detection  Limits 

Hiebest.  MFL 

1.312 

3-800 

1.312 

Lowest.  MFL 

0.262 

0.656 

0.328 
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TABLE  F-2  (B>  /-A 
CHARACTERIZATION  OF  INFLUENTS  i 
16  MARCH  1981  TO  1  FEBRUARY  1963  V 
ASBESTOS  FIBER  CHARACTERIZATION 


Bluo  Plains 

Potoaac 

EEWTP 

Nitrif iod 

Rivor 

Blond 

Eff luont 

Estuary 

Tank 

Chrysotilo  Fib«r*> 

Nuabor  of  Fibors  Exaalnod  * 

399 

827 

571 

Lonoth  Distribution. 

Fibors/Saar 1 •» 

0.0  -  0.49  ua 

64/26 

104/33 

78/26 

0.30  -  0.9  ua 

136/37 

289/37 

243/39 

1.0  -  1.4  ua 

84/33 

187/32 

121/37 

1.3  -  1.9  ua 

33/18 

82/36 

30/24 

2.0  -  2.4  ua 

21/14 

63/33 

32/19 

>  2.3  ua 

39/18 

100/42 

43/26 

Width  Distribution. 

Fibors/Saaplos 

0.00  -  0.04  ua 

38/19 

69/22 

33/19 

0.03  -  0.09  ua 

292/37 

627/60 

444/39 

0.10  -  0.14  ua 

43/23 

112/44 

32/22 

0. 13  -  0. 19  ua 

8/7 

9/7 

13/9 

0.20  -  0.24  ua 

6/6 

1/1 

3/3 

>  2.3  ua 

10/6 

9/6 

6/6 

Aspoct  Ratio  Distribution. 

Fibors/Saaplos 

0.0  -  9.0 

113/32 

189/48 

128/30 

10.0  -  19.9 

167/37 

302/37 

239/39 

20.0  -  29.9 

32/27 

143/48 

94/28 

30.0  -  39.9 

24/13 

81/39 

41/20 

40.0  -  49.9 

19/14 

41/27 

18/13 

>  30.0 

22/12 

71/33 

31/21 

AssMbols  Fiborsi 

Nuabor  of  Fibars  Exaalnad  * 

0 

0 

0 

Lonsth  Distribution. 

n 

Fibors/Saarl  •» 

0.0  -  0.49  ua 

0/0 

0/0 

0/0 

0.30  -  0.9  ua 

0/0 

0/0 

0/0 

1.0  -  1.4  ua 

0/0 

0/0 

0/0 

1.3  -  1.9  ua 

0/0 

0/0 

0/0 

2.0  -  2.4  ua 

0/0 

0/0 

0/0 

>  2.3  ua 

0/0 

0/0 

0/0 

Width  Distribution. 

Fibors/Saaplos 

0.00  -  0.04  ua 

0/0 

0/0 

0/0 

0.03  -  0.09  ua 

0/0 

0/0 

0/0 

0. 10  -  0. 14  ua 

0/3 

0/0 

0/0 

0.13  -  0.19  ua 

0/0 

0/0 

0/0 

0.20  -  0.24  ua 

0/0 

0/0 

0/0 

>  2.3  ua 

0/0 

0/0 

0/0 

Aspoct  Ratio  Distribution. 

Fibors/Saaplos 

0.0  -  9.0 

0/0 

0/0 

0/0 

10.0  -  19.9 

0/0 

0/0 

0/0 

20.0  -  29.9 

0/0 

0/0 

0/0 

30.0  -  39.9 

0/0 

0/0 

0/0 

40.0  -  49.9 

0/0 

0/0 

0/0 

>30.0 

0/0 

0/0 

0/0 

o  Only  thoso  fibors  fro*  saaplos  with  5  or  aoro  fibors  aoro  usod. 
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»^s amst*  msemm  ^«asaa  moootkr  \  asam/am 


Blue  Plains 
Nitrified 
Effluent 


Pot  ONC 
River 
Eetuerv 


Total  Di»»ol ved  Solid!  (TBS)i 

bv  evaporation 

(MDL-10.0  M/1  > 

No.  of  Surlel 

173  <#> 

183  <*> 

183  (*> 

No.  Above  NDL 

173 

183 

183 

ArithMtic  Neon 

374.  P 

193.4 

268.3 

Standard  Deviation 

84.0 

49.3 

43.3 

OeoMtric  Mean 

349.3 

187.1 

264.3 

Spread  Factor 

1.14 

1.30 

1.19 

Median  Value 

349 

188 

264 

90X  Lees  Than 

424 

243 

328 

Total  Dissolved  Solids  <TDS)t 

bv  addition 

(MOL-  i  M/1  1 

No.  of  Sample* 

93  (eel 

103  (ee) 

99  <**> 

No.  Above  NDL 

93 

103 

99 

ArithMtic  Mean 

310.8 

181.0 

246.3 

Standard  Deviation 

44.  1 

49.2 

40.9 

Geometric  Mean 

307.8 

174.3 

242.9 

Spread  Factor 

1.13 

1.32 

1.19 

Median  Value 

307 

177 

244 

90X  Less  Than 

341 

247 

297 

Electroconductivitv  (erab  samples  at  blended 

influent  site. 

composites  elsewhere) 

(MOL«  0.  i  umtio/cml 

No.  of  Samples 

237 

274 

3419 

No.  Above  MDL 

237 

274 

3419 

ArithMtic  Mean 

399.3 

328.7 

431.1 

Standard  Deviation 

49.1 

79.4 

81.7 

Geosstric  Mean 

393.3 

319.1 

442.3 

Spread  Factor 

1.12 

1.28 

1.23 

Median  Value 

400.0 

330.0 

440.0 

90X  Less  Than 

493.0 

424.0 

333.0 

Calcium 

(MOL-  0.2  M/1  1 

No.  of  Samples 

101  (eel 

109  (ee) 

338 

No.  Above  MDL 

101 

.109 

338 

ArithMtic  Mean 

34. 12 

37.03 

46.82 

Standard  Deviation 

8.39 

8.33 

7.98 

OeoMtric  Mean 

33.44 

34.  10 

46. 13 

Spread  Factor 

1.17 

1.24 

1.19 

Median  Value 

34.8 

37.0 

46.6 

POX  Less  Than 

64.4 

48.3 

38.0 

Hardness!  bv  addition  (CavMe. 

as  C*C03) 

(MOL-  1.0  m#/l -CaCOS) 

No.  of  Sample* 

101  ( ee ) 

109  (##) 

338 

No.  Above  MDL 

101 

109 

358 

ArithMtic  Mean 

174. 1 

123.2 

130.8 

Standard  Deviation 

24.7 

27.9 

23.0 

OeoMtric  Mean 

172.3 

121.9 

148.7 

Spread  Factor 

1.16 

1.26 

1.  18 

Median  Value 

173 

123 

130 

POX  Less  Than 

203 

164 

183 

F-0-7 


TABLE  F-3 

CHARACTERIZATION  OF 

INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 

MAJOR 

CATIONS.  ANIONS.  AND  NUTRIENTS 

(Continued) 

Bluo  Plaint 

PotoMC 

EEWTP 

Nitrified 

River 

Blend 

Effluent 

Ea tuarv 

Tank 

Haeneeiua 

(MOL-  0.1  M/1) 

No.  of  Saarlea 

101  (»e> 

109  (ee) 

331 

No.  Above  MX. 

101 

109 

331 

ArithMtic  Mean 

8.26 

7.93 

< 

Standard  Deviation 

1.23 

1.89 

OeoMtric  Mean 

8.17 

7.70 

» 

Spread  Factor 

1.16 

1.28 

Median  Value 

7.8 

7.8 

( 

90X  Leaf  Than 

10.0 

10.3 

11 

Potaaaiua 

(MOL-  0.3  M/1  > 

No.  of  Snarl ea 

101  (##) 

109  (ee) 

No.  Abovo  MOL 

101 

109 

ArithMtic  Mean 

8.72 

3.07 

Standard  Deviation 

1.13 

1.17 

OeoMtric  Mean 

8.63 

2.91 

Spread  Factor 

1.  16 

1.37 

Median  Value 

8.8 

2.8 

90X  Lean  Than 

9.9 

4. 1 

Alkal initv 

(MDL-  2.7  M/ 1  -CaC03 ) 

No.  of  SaMlea 

100  (ee) 

331 

349 

No.  Above  MDL 

99 

331 

349 

ArithMtic  Mean 

49. 14 

74.17 

62.  19 

Standard  Deviation 

17.83 

13.88 

16.74 

OeoMtric  Moan 

44.49 

72.37 

59.76 

Spread  Factor 

1.69 

1.23 

1.34 

Median  Value 

30.0 

73.0 

61.0 

90%  Lett  Than 

70.0 

93.0 

83.0 

Broai  do 

(tux.-  o.oo3  m/1  > 

No.  of  Surld 
No.  Abovo  NIX. 


99  <**) 
99 


107  (ee) 
99 


ArithMtic  Moon 
Standard  Deviation 


0.0899 
0. 0390 


0.0217 

0.0160 


0.0662 

0.0367 


Boom  t  r  i  c  Noon 
Spread  Factor 


0.0646 
2.  73 


0.0167 
2. 23 


0.0322 

2.33 


Median  Value 
902  Loaf  Than 


0.077 
0. 180 


0.019 

0.040 


0.060 

0.  120 


TABLE  F-3 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 
MAJOR  CATIONS.  ANIONS.  AND  NUTRIENTS 
(Continued) 


Blue  Plain*  Potomac  EEWTP 

Nitrified  River  Blond 

Effluent  Estuary  Tank 


Nitroaon.  Ammonia 

(MOL-  0.02  mo/t-N) 


No.  of  Sammies  100  (**) 

No.  Abov*  MOL  70 

Arithmetic  Moan  0.583 

Standard  Ooviati on  1.146 

Ooomotric  Moan  0.067 

Spread  Factor  10. 76 

Modian  Valuo  0.07 

90X  Loss  Than  2.40 


352 

352 

339 

321 

0.274 

0.261 

0.200 

0.376 

0.218 

0.  134 

2.16 

3.24 

0.24 

0.13 

0.46 

0.70 

Nitroeen.  Total  KJeldahl 
(MOL-  0.2  mo/l-N) 


No.  of  Sammies 

99  <#*) 

107  (#*) 

344 

No.  Abov*  MOL 

99 

106 

328 

Arithmotlc  Moan 

1.55 

0.87 

1.00 

Standard  Deviation 

1.19 

0.45 

0.57 

Ooomotric  Moan 

1.21 

0.78 

0.85 

Srroad  Factor 

1.98 

1.61 

1.84 

Modian  Valuo 

1.1 

0.8 

0.9 

90*  Los*  Than 

3.7 

1.4 

1.7 

TABLE  F-4 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 

TRACE  METALS 


Blue  Plains 

Nitrified 

Effluent 

(ee) 

Potomac 

River 

Estuarv 

(ee) 

EEWTP 

Blend 

Tank 

A1  uminum 

(MOL*  0.003  M/1 ) 

No.  of  Samples 

101 

109 

333 

No.  Abovo  MOL 

99 

108 

348 

ArithMtic  Moon 

0.1631 

0.7633 

0.4694 

Standard  Ooviotion 

0.2334 

0. 7024 

0.3001 

Oooaotric  Moon 

0.0979 

0.3004 

0.3143 

Spread  Factor 

2.70 

2.91 

2.88 

Median  Value 

0.090 

0.600 

0.334 

90X  Leas  Than 

0.300 

1.460 

0.800 

Antimonv 

(MOL*  0.0003  M/1 ) 

No.  of  Samples 

23  (v) 

22  (♦> 

273  (♦> 

No.  Above  MOL 

4 

4 

90 

ArithMtic  Mean 

0.00018 

0.00018 

0.00039 

Standard  Deviation 

0.00009 

0.00006 

0.00172 

OeoMtric  Mean 

0.00022 

Not 

0.00014 

Spread  Factor 

1.39 

Cal culated 

4.40 

Median  Value 

ND 

ND 

ND 

90%  Less  Than 

0.0003 

0.0003 

0.0006 

i 

Arsenic 

I 

(MOL*  0.0002  m/1  > 

No.  of  Samples 

101 

109 

336 

No.  Above  MOL 

93 

103 

319 

ArithMtic  Mean 

0.00037 

0.00103 

0.00121 

Standard  Deviation 

0.00039 

0.00064 

0.00294 

OeoMtric  Mean 

0.00048 

0.00068 

0.00067 

Spread  Factor 

1.82 

1.89 

2.30 

Median  Value 

0.0003 

0.0009 

0.0007 

90%  Less  Than 

0.0010 

0.0020 

0.0016 

Barium 

(MOL*  0.002  M/1) 

No.  of  Samples 

98 

107 

333 

No.  Above  MDL 

97 

107 

346 

ArithMtic  Mean 

0.0212 

0.0443 

0.0328 

Standard  Deviation 

0.0103 

0.0127 

0.0122 

OeoMtric  Mean 

0.0193 

0. 0426 

0.0299 

Spread  Factor 

1.31 

1.34 

1.68 

Median  Value 

0.020 

0.042 

0.032 

90%  Less  Than 

0.028 

0.062 

0.043 

Beryl I ium 


(MDL*  0.0006  M/1  ) 

No.  of  Samples 

23  (♦) 

27  (♦) 

272  (+) 

No.  Above  MDL 

1 

0 

0 

ArithMtic  Mean 

0.00044 

ND 

ND 

Standard  Deviation 

0.00019 

Median  Value 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

F-0-10 


TABLE  F— 4 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  19S3 

TRACE  METALS 
(Continued) 


Bluo  Ploin* 

PotOMC 

EEWTP 

Nitrified 

River 

Blond 

Effluent 

Estusrv 

Tonk 

(oo) 

(so) 

Boron 

<MDL>  0.0040  m/1  > 

No.  of  Sonnies 

101 

109 

356 

No.  Above  MOL 

100 

108 

354 

ArithMtlc  Moon 

0.08539 

0.02587 

0.05133 

Stondord  Ooviotion 

0.02960 

0.02260 

0.03647 

G*oa*tric  Moon 

0.07937 

0.02104 

0.04151 

Snrood  Foctor 

1.59 

1.86 

2.07 

Modion  Voluo 

0.0890 

0.0212 

0.0518 

90X  Loo*  Thon 

0.1170 

0.0435 

0.0770 

Codniuai  I CAP 

(MOL-  0.0008  M/1  ) 

No.  of  Sowloi 

250  (*> 

No.  Above  MOL 

54 

Arithiootic  Moon 

0.00062 

Stondord  Ooviotion 

0.00058 

OooMtrlc  Moon 

0.00041 

Snrood  Foctor 

2.31 

Modion  Voluo 

NO 

90X  L***  Thon 

0.0012 

Codalwol  furnoce  AAS 

(MOL-  0.0002  M/1  > 

No.  of  Surloi 

101 

109 

104  (oo) 

No.  Above  MOL 

IS 

27 

27 

Arithmetic  Moon 

0.00017 

0.00039 

0.00021 

Stondord  Ooviotion 

0.00025 

0.00147 

0.00035 

OooMtrlc  Moon 

0.00006 

0.00009 

Snrood  Foctor 

5.78 

3.43 

Modion  Voluo 

NO 

NO 

ND 

90X  Loss  Thon 

0.0003 

0.0005 

0.0004 

Chrom  un<  I CAP 

(MOL-  0.003  m/1  ) 

No.  of  SoMlos 

250  (O) 

No.  Abovo  MOL 

78 

ArithMtlc  Moon 

0.0025 

Stondord  Dovlotion 

0.0019 

OooMtrlc  Moon 

0. 0022 

Snrood  Foctor 

1.84 

Modion  Voluo 

ND 

POX  Loss  Thon 

0.005 

Chrooiupl  furnoco  AAS 

(MOL-  0.0002  M/1  ) 

No.  of  Soanlos 

100 

108 

103  (*#> 

No.  Abovo  MDL 

96 

102 

100 

ArithMtlc  Moon 

0.00924 

0.00505 

0. 00674 

Stondord  Ooviotion 

0.01247 

0.00736 

0.00900 

OooMtrlc  Moon 

0.00577 

0.00296 

0.00451 

Snrood  Foctor 

2.86 

3.12 

2.56 

Modion  Voluo 

0.0063 

0.0034 

0.0048 

90X  Los*  Thon 

0.0144 

0.0100 

0.0108 

F-O-ll 


TABLE  F-4 

CHARACTERIZATION  OF  INFLUENT*  —  14  MARCH  1981  TO  1  FEBRUARY  1983 

TRACE  METALS 
(Continued) 


Median  Vatu* 
90*  L**s  Than 


■lu*  Plain* 
Nitrified 
Effluent 
<**> 


Potoaac 

River 

Eatuarv 

(**> 


Cehaltt  ICAR 

(MBL<>  0.003  ee/1 ) 
Ne.  ef  Saar lee 
No.  Ahev*  MDL 


291  (**) 
8 


Arithmetic  Mean 
Standard  Deviation 


0.0016 

0.0009 


Cobalti  furnace  AAS 
(MOL*  0.0001  a*/1  > 
Ne.  of  Samel** 

No.  AOove  MDL 


23  (e> 
23 


22  (4) 
22 


<*e) 

22  (4) 
22 


Arithmetic  Mean 
Standard  Deviation 


0.00498 

0.00287 


0.00189 

0.00216 


0.00918 

0.00942 


Geometric  Mean 
Srread  Factor 


0.00420 

1.84 


0.00111 

2.71 


0.00374 

2.13 


Median  Vatu* 
90*  Leee  Than 


0.0049 

0.0088 


0.0007 

0.0042 


0.0032 

0.0090 


Corner I  ICAR 

(MDL"  0.0008  me/1 ) 
No.  of  Samel** 

No.  Above  MDL 


291  (*> 
240 


Arithmetic  Mean 
Standard  Deviation 


0. 00799 
0.00932 


Geometric  Mean 
Srread  Factor 


0.00609 

2.07 


Median  Value 
90*  Lee*  Than 


0.0068 

0.0129 


Careen  flam*  AAS 

(MOL"  0.0012  me/1 > 
No.  of  Samel o* 

No.  Above  MIL 


109  (#*) 
103 


Arithmetic  Mean 
Standard  Deviation 


0.01074 

0.00493 


0.00981 

0.00309 


0.00886 

0.00496 


Geometric  Mean 
Srread  Factor 


0.00980 

1.96 


0.00499 

1.84 


0.00773 

1.72 


Median  Value 
90*  Lee*  Than 


0.0099 

0.0167 


0.0093 

0.0096 


0.0083 

0.0140 


Iron 

(MDL"  0.003  me/1 > 
No.  of  Samel  as 
No.  Above  MDL 


Arithmetic  Mean 
Standard  Deviation 


1.6193 

1.0949 


1.2646 

0.9900 


1.3698 
0. 9492 


Oeometrlc  Mean 
Srread  Factor 


1.3299 

2.09 


0.9499 

2.24 


1.0671 

2.33 


Median  Value 
90*  Leaf  Than 


F-0-12 


v\,v>  i  vi 


N*^o\V.V 


1.160 

2.380 


TABLE  F-4 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 

TRACE  METALS 
(Continued) 


Blue  Plains 

Nitrified 

Effluent 

<ee) 

Potomac 

River 

Estuarv 

(*») 

EEUTP 

Blend 

Tank 

Lead 

(MOL-  0.0003  m/1  ) 

No.  of  Samples 

101 

109 

355 

No.  Above  MOL 

98 

92 

325 

Arithmetic  Moan 

0.00224 

0.00317 

0.00299 

Standard  Deviation 

0.00183 

0.00811 

0.00638 

GeoMtric  Mean 

0.00164 

0.00104 

0.00169 

Spread  Factor 

2.31 

3.64 

2.84 

Median  Value 

0.0017 

0.0016 

0.0018 

90%  Less  Than 

0.0048 

0.0049 

0.0057 

LithiusM  ICAR 

(MOL-  0.0010  M/1) 

No.  of  Samples 

251  (e> 

No.  Above  MOL 

249 

Arithmetic  Mean 

0.00567 

Standard  Deviation 

0.00620 

OeoMtric  Mean 

0.00494 

Srread  Factor 

1.59 

Median  Value 

0.0053 

90%  Less  Than 

0.0073 

LithiusM  flaM  AA8 

(MOL-  0.0004  m/1) 

No.  of  Saar las 

101 

109 

104  (#*) 

No.  Above  MOL 

100 

107 

103 

Arithmetic  Moan 

0.00673 

0.00416 

0.00591 

Standard  Deviation 

0.00315 

0.00183 

0.00276 

OeoMtric  Mean 

0.00610 

0. 00376 

0.00547 

Spread  Factor 

1.64 

1.67 

1.51 

htedlan  Value 

0.0064 

0.0041 

0.0054 

90%  Less  Than 

0.0088 

0.0058 

0.0076 

Manoanose 

(MOL-  0.0010  M/1 ) 

Ns.  of  Samples 

106 

113 

356 

No.  Above  hCL 

106 

113 

356 

ArlthMtic  Mean 

0.24304 

0. 14319 

0. 19705 

Standard  Deviation 

0.17487 

0. 10024 

0. 15476 

OeoMtric  Mean 

0.18495 

0.11545 

0. 15904 

Spread  Factor 

2,41 

1.94 

1.96 

Median  Value 

0.  1880 

0. 1240 

0. 1700 

90%  Less  Than 

0.4580 

0. 2670 

0.3400 

Mercury 

(MOL-  0.00027  m/1  1 

No.  of  SeMles 

101 

109 

349 

No.  Above  MOL 

27 

1 1 

72 

ArithMtic  Mean 

0.00032 

0.00020 

0.00048 

Standard  Deviation 

0.00057 

0.00033 

0.00384 

OeoMtric  Mean 

0.00011 

0. 00008 

Spread  Factor 

3.88 

4.49 

Median  Value 
90%  Lees  Than 


NO 

0.0005 


NO 

0.0003 


ND 

0.0004 


TABLE  F-4 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 

TRACE  METALS 
(Continued) 


Blue  Plain* 
Nitrified 
Effluent 
<**) 


Potomac  EEWTP 

Rlvop  Blond 

Estuarv  Tank 

(**> 


Molybdenum 

(MOL-  0.002  M/1) 


No.  of  Samples 

20  (♦) 

20  (♦> 

271  (♦> 

No.  Above  MDL 

1 

1 

12 

ArlthMtic  Mean 

0.0011 

0.0014 

0.0012 

Standard  Deviation 

0.0006 

0.0016 

0.0013 

Median  Value 

ND 

ND 

NO 

90S  Less  Than 

ND 

ND 

NO 

Nickol 

(MOL-  0.0010  M/1 1 

390 
328 


No.  of  Saaolti 
No.  Above  MOL 


101 

96 


109 

101 


ArlthMtic  Moan  0.00911 

Standard  Deviation  0.00499 


0.00788 

0.00960 


0.00491 

0.00300 


OooMtric  Moan 
Spread  Factor 


0.00766 

1.97 


0.00979 

2.46 


0.00413 

1.88 


Median  Value  0.0086 

90 X  Loot  Than  0.0137 


0.0070 

0.0199 


0.0044 

0.0082 


So  Ionium 

(MDL-  0.0002  M/I  I 
No.  of  Sample*  101 

No.  Above  MDL  28 


109 

36 


396 

211 


ArlthMtic  Moan  0.00033 

Standard  Deviation  0.00093 


0.00043  0.00096 

0.00086  0.00179 


Qeometrlc  Naan  0.00007 

Spread  Factor  6.32 


0.00009 

6.60 


0.00092 
9.  10 


Median  Value  ND 

90S  La**  Than  0.0009 


ND 

0.0014 


0.0003 

0.0029 


Silvan  f  1  am*  AAS 

(MDL-  0.0008  M/1 ) 


No.  of  Sample*  291  (#) 

No.  Above  MDL  37 

ArlthMtic  Mean  0.00092 

Standard  Deviation  0.00038 

Median  Value  ND 

90S  Le**  Than  0.0008 


tlveri  furnace  AAS 
(MDL-  0.0002  M/1 ) 

No.  of  Sample* 

101 

108 

109  (**) 

No.  Above  MDL 

92 

98 

70 

ArlthMtic  Mean 

0.00111 

0.00032 

0.00099 

Standard  Deviation 

0.00298 

0.00040 

0. 00067 

OooMtric  Mean 

0.00099 

0.00021 

0.00031 

Spread  Factor 

2.70 

2.93 

3.09 

Median  Value 

0.0009 

0.0002 

0.0003 

90S  Less  Than 

0.0021 

0.0007 

0.0014 

P-0-14 


V. 


>  -V  •  ■ . 

a  -  -  * ■ 


F-0-15 


1 

Thai  1 lua 

(MOL-  0.0009  M/1  ) 

SI 

No.  of  Saar 1  os 

23  (  +  ) 

22  (♦> 

273  (♦) 

4 

B 

No.  Abovo  MDL 

0 

0 

2 

< 

< 

4 

ArithMtic  Moon 

ND 

ND 

0.00043 

ft 

Standard  Doviotion 

0.00004 

i 

Mod ion  Voluo 

NO 

ND 

ND 

90X  Loot  Than 

ND 

ND 

ND 

e 

Tin 

(MDL-  0.0040  »o/1 ) 

£ 

No.  of  Saarloi 

20  (♦> 

20  (  +  > 

270  (♦> 

D 

No.  Abovo  MDL 

4 

1 

79 

8 

ArithMtic  Moan 

0.00344 

0.00217 

0.00373 

I 

Standard  Deviation 

0.00323 

0.00076 

0.00433 

H 

Oooaotric  Moan 

0.00148 

0.00248 

B 

Srroad  Factor 

3.41 

2.40 

1 

Mod lan  Value 

ND 

ND 

ND 

1 

90X  Loos  Than 

0.0087 

ND 

0.0073 

1  A 

Titaniua 

1“ 

(MDL-  0.0020  M/1) 

No.  of  Saarles 

98 

107 

333 

X 

No.  Abovo  MDL 

94 

86 

310 

N 

ArithMtic  Moan 

0.0263 

0.0090 

0.0121 

' 

3 

Standard  Deviation 

0.0172 

0.0090 

0.0109 

i 

Oooaotric  Moan 

0.0211 

0.0061 

0.0084 

* 

1 

Srroad  Factor 

2.13 

2.66 

2.38 

1 

i 

Median  Value 

0.0228 

0.0076 

0.0099 

* 

a 

90X  Loss  Than 

0.0460 

0.0160 

0.0240 

) 

.1 

Vanadiua 

N 

(MDL-  0.0020  m/1  ) 

j 

No.  of  Saarles 

98 

107 

334 

9 

No.  Abovo  MDL 

84 

66 

272 

1 

1 

ArithMtic  Moan 

0.00628 

0.00320 

0.00484 

1 

s 

Standard  Deviation 

0.00343 

0.00309 

0.00332 

* 

L 

OooMtric  Moan 

0. 00538 

0.00253 

0.00339 

s 

Srroad  Factor 

1.89 

2.04 

2.  17 

- 

Median  Value 

0.0066 

0.0029 

0. 0036 

d 

1 

90X  Loss  Than 

0.0098 

0.0032 

0.0092 

1 

Zincl  ICAP 

(MDL-  0.0020  M/1 ) 

No.  of  Saar 1  os 

230  (#) 

No.  Abovo  MOL 

230 

ArithMtic  Moan 

0.02399 

Standard  Deviation 

0.02160 

OooMtric  Moan 

0.02083 

Srroad  Factor 

1.63 

Median  Value 

0.0213 

90X  Loss  Than 

0.0350 

"i\r 


EEWTP 

Bland 

Tank 


TABLE  F— 4 

CHARACTERIZATION  OF  INFLUENTS  —  14  MARCH  1981  TO  1  FEBRUARY  1983 

TRACE  METALS 
(Continued) 


Blu*  Fl«in> 

Nitrified 

Effluent 

<ee> 


Pottatc 

River 

Eetuarv 

(ee) 


Zinct  flue  AAS 

(MOL-  0.0012  ae/1) 

No.  ef  Saar lee  101 

No.  Above  MOL  101 


109 

109 


103  (ee) 
103 


Ar lthaMtlc  Mean  0.02834 

Standard  Deviation  0.01762 


0.01490 

0.01118 


0.02342 

0.01884 


Ooonotric  Mean  0.02434 

Srread  Factor  1.47 


0.01418 

1.81 


0.02113 

1.81 


Median  Value  0.0230 

90X  Lea*  Than  0.0494 


0.0139 

0.0300 


0.0199 

0.0448 
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TABLE  F-5 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 
RADIOLOGICAL  PARAMETERS 


I 

a 

Bluo  Plain* 

Nitrified 

Effluent 

<**> 

Potosioc 

River 

Estuorv 

(##> 

EEWTP 

Blend 

Tank 

Oroii  A) rha 

(MDL»  0.1  rCl/1 > 

No.  of  Samples 

32 

31 

65 

No.  Above  MOL 

17 

21 

38 

$ 

Arithmetic  Moon 

0. 59 

0.57 

0.52 

‘■5 

Standard  Dovlotion 

0.62 

0.46 

0.62 

£f> 

OtoMtric  Moon 

0.1S 

0.30 

0.  17 

38 

Spread  Foctor 

7.32 

4.20 

6.01 

Median  Votuo 

0.1 

0.6 

0.2 

90X  Loos  Thon 

1.6 

1.0 

1.6 

f»3 

Gross  Alpha  2s  Error 
(MOL-  0.1  rCl/1) 

No.  of  Samples 

32 

31 

58 

-7 

No.  Abovo  MDL 

32 

31 

58 

Arithmetic  Moon 

0.63 

0.55 

0.64 

Stondord  Dovlotion 

0.20 

0.15 

0.31 

Jj 

OooaMtric  Moon 

0.S9 

0.53 

0.58 

Spread  Foctor 

1.46 

1.35 

1.61 

Modion  Voluo 

0.6 

0.5 

0.6 

90%  Loss  Thon 

0.9 

0.7 

1.0 

m 

Gross  Bote 

<MDL-  0.1  pCi/1 > 
No.  of  Sonnies 

32 

31 

66 

No.  Above  MDL 

32 

31 

61 

Arithmetic  Mean 

8.40 

4.12 

6.46 

Standard  Deviation 

2.10 

2.58 

4.  19 

Oeometric  Mean 

8.08 

3.66 

3.99 

Spread  Foctor 

1.35 

1.58 

4.22 

Median  Value 

8.7 

3.6 

6.3 

90%  Leas  Than 

10.7 

6.0 

9.7 

Gross  Beta  2s  Error 

(MOL-  0. 1  rCi/1 ) 

No.  of  Samples 

32 

31 

59 

No.  Above  MOL 

32 

31 

59 

Arithmetic  Mean 

1.56 

1.16 

1.83 

Stondord  Deviation 

0.37 

0.37 

0.87 

Geonetr 1 c  Moon 

1.53 

1.12 

1.68 

Spread  Foctor 

1.23 

1.32 

1.50 

Median  Value 

1.5 

1.0 

1.5 

90%  Less  Thon 

2.3 

1.8 

3.8 

Strontiusr-90  (Hotel 

Analyzed  only  for  selected 

dotes  where  Gross  Beta  ♦  2 

sismo  >  8  rCi/L  at  Plant  sites) 

(MOL-  0.2  pCI/1) 
No.  of  Samples 

13 

1 

24 

No.  Above  MDL 

8 

0 

14 

Arithmetic  Mean 

'  0.75 

ND 

0.85 

Stondord  Deviation 

0.77 

1.44 

Geometric  Moon 

0.38 

0.  15 

Spread  Factor 

3.88 

9.  17 

Median  Voluo 

0.6 

ND 

0.  1 

90%  Less  Thon 

1.7 

ND 

2.5 

*r  ** 


>S 


TABLE  F-S 

CHARACTERIZATION  OF  INFLUENTS  --  16  MARCH  1981  TO  1  FEBRUARY  1983 
RADIOLOGICAL  PARAMETERS 
(Continued) 


1 


-,<• 

•N 


Blue  Plains 
Nitrified 
Effluent 


Potomac 

River 

Estuerv 


Strontium-90  2s  error 

sites) 

(Notei  Analyzed  only  for 

selected  dates  Mhere  Cross 

Beta  *  2  siema  >  8  rCi/L  at  plant 

(MOL-  0.2  eCi/1> 

No.  of  Sasu>les 

13 

1 

24 

No.  Above  MOL 

13 

1 

24 

Arithmetic  Mean 

0.47 

0.90 

0.45 

Standard  Deviation 

0.  IS 

0.20 

OeosMtric  Mean 

0. 45 

0.90 

0.41 

Srread  Factor 

1.37 

1.00 

1.49 

Median  Value 

0.5 

0.9 

0.4 

POX  Less  Than 

0.6 

0.9 

0.8 

Tritium 

(NDL-IOOO  rCi/1 ) 

No.  of  Samples 

1  <♦♦> 

1  <♦♦> 

6  <♦«*> 

No.  Above  MOL 

0 

0 

0 

Ar  i thmet ic  Mean 

NO 

NO 

ND 

Median  Value 

NO 

ND 

NO 

90X  Less  Than 

NO 

NO 

ND 

F-0-18 
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TABLE  F-4 

CHARACTERIZATION  OF  INFLUENTS  —  14 

MARCH 

1981  TO  1  FEBRUARY  1983 

MICROBIOLOGICAL 

PARAMETERS 

Bluo  Plains 

Potoste 

EEWTP 

Nitrifiod 

Rivor 

Blond 

Effluont 

Estuarv 

Tank 

Total  Collfora  (conflrMd)i  0. 1.0.01.0.001  al  voluao*  Carab  laaplii] 
(MDL-180  MPN/100  at 1UQL-240000  MPN/100  a) 

No.  of  Saarlos  240 
No.  of  Pooitivos  239 
No.  of  TNTC  8 


Oooaotric  Naan 
Srroad  Factor 

Median  Valuo 
POX  Loss  Than 
Naxiaua  Valuo 


4198. 1 
3.02 

4900 

54000 

>UQL 


44  (••> 
44 

3 

32831.0 

2.92 

24000 

140000 

>UQL 


Total  Collfora  (confiraed)i  0.01 .0.001 .0.0001  al  voluaos  Carab  saarlesJ 
(MOL- 1800  MPN/100  aHUQL-2400000  MPN/100) 

No.  of  Saarles  232 
No.  of  Posltlvas  231 
No.  of  TNTC  2 


Oooaotric  Moan 
Srroad  Factor 

Modian  Valuo 
90X  Loss  Than 
Maxlmua  Valuo 


94849.4 

3.27 

49000 

350000 

XJQL 


Focal  Collfora  (confiraodlt  0.1.0.01.0.001  al  voluaos  Carab  saaplesl 
C MDL-180  MPN/100  al  1 UQL-24O0OQ  MPN/LOO  al  (*> 

No.  of  Saarlos  221  (++) 

No.  of  Positivos  145 

No.  of  TNTC  1 

Oooaotric  Moan  421.8 

Spread  Factor  7.47 

Modian  Valuo  480 

90X  Loss  Than  7000 

Naxiaua  Valuo  >U0L 

Focal  Collfora  (confiraodli  0.01.0.001.0.0001  al  voluaos  Carab  saaplesJ 
(MDL-1800  MPN/100  al  1UQL-2400000  MPN/100) 

No.  of  Saaples  209  (o)  <♦+> 

No.  of  Positivos  198 

No.  of  TNTC  0 


4342.8 

2.73 


OoosMtric  Moan 
Spread  Factor 

Modian  Valuo 
90X  Loss  Than 
Naxiaua  Valuo 


11438.8 

3.42 

13000 

30000 

920000 


Standard  Plato  Counti  0.1  al  volusto  Carab  saaples] 
(MOL-  10.0  colonios/a) 

No.  of  Saar  1  os 
No.  of  Positivos 

Oooaotric  Moan 
Spread  Factor 

Modian  Valuo 
90%  Loss  Than 
Naxiaua  Valuo 


7793.2 

3.81 

8000 

40000 

140000 


PiWWR 
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TABLE  F-6 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 
MICROBIOLOGICAL  PARAMETERS 
(Continued) 


Blue  Plains 
Nitrified 
Effluent 


PotOHC 

River 

Estuarv 


EEWTP 

Blend 

Tank 


Standard  Plate  Counti  O.Ol  al  voluae  Carab  saarles] 
(HDL-100  coloniee/al ) 

No.  of  Saarles  230 

No.  of  Positives  230 


61  <**> 
61 


Oeoaetrlc  Mean 
Spread  Factor 


21239.7 

2.79 


16661.9 

2.48 


Median  Value  20000 
90%  Less  Than  80000 
Naxiaua  Value  1400000 


16000 
400 00 
500000 


Salaonellai  100  al  voluae  Carab  saarlesl 

(HO. -0.22  MPN/100  allUQL-  1.6  MPN/100  al) 


No.  of  Saaelos 

12 

14 

14  (ee) 

No.  of  Positivos 

6 

3 

9 

No.  of  TNTC 

0 

0 

0 

Oooaetric  Mean 

0.  187 

Not 

0.292 

Spread  Factor 

2.84 

Calculated 

2.37 

Median  Value 

NO 

NO 

0.22 

90%  Less  Than 

0.92 

0.22 

0.92 

Maxiaua  Value 

1.60 

0.22 

1.60 

Salaonellai  10  al  voluae  Carab 

saaelesl 

(MOL-  2.2  MPN/100  al lUQL-16 

.0  MPN/100  al ) 

No.  of  Saaelos 

9 

6 

No.  of  Positives 

9 

0 

No.  of  TNTC 

0 

0 

Oooaetric  Moan 

2.3636 

Spread  Factor 

2.24 

Median  Value 

2.200 

NO 

90%  Less  Than 

9.200 

NO 

Maxlaua  Value 

9.200 

NO 

Endotoxin  Carab  saaelos] 

(MOL -0.006  na/al 1 

No.  of  Saaelos 

9  (♦> 

9  <♦> 

1 

No.  Abovo  MOL 

9 

9 

1 

Arithaetic  Mean 

88.8333 

62.4596 

62. 

Standard  Deviation 

72.7496 

72.6314 

Oooaetric  Mean 

69.9998 

42.6962 

62. 

Spread  Factor 

2.20 

2.24 

1. 

Median  Value 

62.400 

50.000 

62. 

90%  Less  Than 

250.000 

250.000 

62. 

51  *1  I  5» 


TABLE  F— 7  (A) 

CHARACTER X Z AT ION  OF  INFLUENTS 
16  MARCH  1981  TO  16  MARCH  1983 
VIRUS  ASSAY 


Lower 

Detection 


Sear! J ne 

Filtered 

Cel  1 

Limit 

Concentration 

Date 

(Gallons) 

Line 

(MPNCU/Gal Ion) 

(MPNCU/Gal  Ion) 

Blue  Plains  Nitrified  Effluent 

(Monitored  onlY  durins  Phase 

IA) 

22-Anr— 1981 

93.0 

BGM  cell  1  ine 

.043 

N.D. 

RO  cell  line 

.043 

N.D. 

28-M4Y-1981 

448.0 

BGM  cell  line 

.010 

N.D. 

RD  cell  line 

.010 

N.D. 

1-Ju 1-1981 

1000.0 

BGM  cel  1  1  ine 

.002 

N.D. 

RO  cel  1  line 

.002 

N.D. 

13— Jul-1981 

683.0 

BGM  cell  line 

.004 

N.D. 

MA104  cell  1  ine 

.004 

N.D. 

26— Aue— 1981 

364.0 

BGM  cell  line 

.042 

N.D. 

MA104  cell  line 

.042 

N.D. 

6— Oct— 1981 

400.0 

BGM  cell  line 

.020 

>  .020 

MA104  cell  line 

.040 

>  .040 

1 0-No v— 1981 

230.0 

BGM  cel  1  1  ine 

.066 

>  .066 

MA104  cell  1  ine 

.072 

>  .072 

18— Dec— 1981 

431.0 

BGM  cell  line 

.022 

N.D. 

MA104  cell  1  ine 

.022 

N.D. 

20- Jen-1982 

107.0 

BGM  cell  line 

.  168 

>  .  168 

MA104  cell  line 

.140 

>  .140 

19-Feb-1982 

286.0 

BGM  cell  1 ine 

.013 

>  .042 

MA104  cell  line 

.013 

>  .042 

Potomac  River  Estuarv 

(Monitored  onlv  durins  Phase 

IA) 

22— Aar-1981 

103.0 

BGM  cell  1 ine 

.030 

N.D. 

RD  cell  line 

.030 

N.D. 

28— Me y— 1981 

217.0 

BGM  cell  tine 

.016 

N.D. 

RD  cell  line 

.016 

N.D. 

2-Ju 1-1981 

1000.0 

BGM  cell  line 

.003 

N.D. 

RD  cell  line 

.003 

N.D. 

13— Jul -1981 

130.0 

BGM  cel  1  1  ine 

.006 

N.D. 

MA104  cell  line 

.006 

N.D. 

26— Aue- 1981 

146.0 

BGM  cell  line 

.092 

N.D. 

MA104  cell  line 

.092 

.092 

6— Oct-1981 

123.0 

BGM  cel  1  1  ine 

.122 

.  122 

MA104  cell  line 

.122 

.122 

6— Nov— 1981 

61.0 

BGM  cell  line 

.232 

N.D. 

MA104  cell  line 

.232 

N.D. 

17— Dec— 1981 

127.0 

BGM  cell  line 

.082 

.082 

MAI 04  cell  line 

.082 

N.D. 

18— Jen-1982 

83.0 

BGM  cel!  line 

.132 

>  .  132 

MA104  cel!  line 

.122 

>  .122 

18-Feb-1982 

67.0 

BGM  cell  line 

.076 

>  .170 

MAI 04  cell  line 

.076 

.269 

12— Mer— 1982 

114.0 

BGM  cel  1  line 

.032 

>  .  117 

MA104  cell  line 

.032 

.  117 

19— Mer-1982 

43.0 

BGM  cell  line 

.060 

N.D. 

MA104  cell  line 

.060 

N.D. 

23— Mer— 1982 

20.0 

BGM  cell  line 

.  140 

N.D. 

MA104  cell  line 

.210 

N.O. 

EEWTP  Blended  Influent 

(Phase  I A) 

(Hotel  Monitorins  initiated  in  December. 1981 ) 

17-Dee-1981 

281.0 

BGM  cell  line 

.040 

N.D. 

MA104  cell  line 

.040 

N.D. 

21-Jen-1982 

300.0 

BGM  cel  1  1  ine 

.016 

N.D. 

MA104  cel  1  1  ine 

.009 

N.D. 

19-Feb-1982 

333.0 

BGM  cal 1  1  in# 

.016 

N.D. 

MAI 04  cell  line 

.016 

N.D. 

13— Mer-1982 

130.0 

BGM  cel  1  1  ine 

.036 

>  .  122 

MA104  cell  line 

.036 

>  .097 

EEWTP  Blended  Influent 
(Phase  IB) 


10-Arr-1982 

12-Aar-1982 


BGM  cell  line 
MAI 06  cell  1 ine 
BOM  cell  I ine 
MAI 04  cell  1 ine 
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TABLE  F— 7  (A) 

CHARACTERIZATION  OF  INFLUENTS 
16  MARCH  1981  TO  16  MARCH  1983 
VIRUS  ASSAY 
(Continued) 

Lower 


Voluwe 

Detection 

Surl  ine 

Filtered 

Cel  1 

Liwit 

Concentration 

Dete 

(Gal  Iona) 

Line 

( MPNCU/Oe  lion) 

(MPNCU/Oal Ion) 

EEWTP  Blended  Influent 
<Ph«»e  IB.  continued) 

13— Awr-1982 

106.0 

BOM  cell  line 

.040 

N.D. 

MA104  cell  line 

.040 

N.D. 

16-Arr— 1982 

213.0 

BOM  cell  line 

.020 

N.D. 

MA104  cell  line 

.020 

N.D. 

7-Mav-1982 

119.0 

BOM  cell  line 

.022 

N.D. 

MA104  cell  line 

.022 

N.D. 

14— Mar— 1982 

344.0 

BOM  cell  line 

.008 

N.D. 

MA104  cell  line 

.008 

N.D. 

28— May— 1982 

323.0 

BOM  cell  line 

.008 

N.D. 

MA104  cell  line 

.008 

.008 

7— Jun— 1982 

173.0 

BOM  cell  line 

.013 

.  148 

MA104  cell  line 

.013 

.013 

8— Jun— 1982 

321.0 

BOM  cell  line 

.007 

N.D. 

MA104  cell  line 

.007 

N.D. 

1 1 -Jun- 1982 

296.0 

BOM  cell  line 

.008 

.116 

MA104  cell  line 

.008 

>  .166 

18— Jun-1982 

76.0 

BOM  cell  line 

.032 

.112 

MA104  cell  line 

.032 

.070 

23— Jun- 1982 

143.0 

BOM  cell  line 

.017 

.266 

MA104  cell  line 

.017 

.  199 

2-Ju 1-1982 

183.0 

BOH  cell  line 

.011 

N.D. 

MAI04  cell  line 

.011 

.038 

EEWTP  Blondod  Influent 
(Phese  IIA) 


22— Jut  — 1982 

220.0 

BOM  cell 

in* 

.010 

N.D. 

MA104  ce 

1  in* 

.010 

N.D. 

29-Ju 1-1982 

32.0 

BOM  cell 

in* 

.034 

N.D. 

MAI 04  ce 

1  in* 

.034 

N.D. 

4— Aue— 1982 

181.0 

BOM  cell 

in* 

.013 

N.D. 

MA104  ce 

1  in* 

.013 

N.D. 

12-Aue— 1982 

147.0 

BOM  cell 

in* 

.022 

N.D. 

MA104  ce 

tin* 

.022 

.022 

20-Au«— 1982 

301.0 

BOM  cell 

in* 

.011 

N.D. 

MA104  ce 

1  in* 

.008 

N.D. 

23— Aue— 1982 

131.0 

BOM  cell 

in* 

.018 

N.D. 

MAI 04  ce 

lin* 

.018 

N.D. 

2-See— 1982 

67.0 

BOH  cell 

in* 

.036 

N.D. 

MA104  ce 

1  in* 

.036 

N.D. 

3— See— 1982 

106.0 

BOM  cell 

in* 

.002 

N.D. 

MA104  ce 

lin* 

.002 

N.D. 

17-See— 1982 

191.0 

BOM  cell 

in* 

.013 

N.D. 

MAI 04  ce 

1  in* 

.013 

N.D. 

24— See— 1982 

87.0 

BOM  cell 

in* 

.028 

N.D. 

MA104  ce 

1  in* 

.028 

N.D. 

1 -Oct-1 982 

103.0 

BOM  cell 

in* 

.024 

N.D. 

MA104  ce 

1  in* 

.024 

N.D. 

8-0ct-1982 

103.0 

BOM  cell 

in* 

.026 

.054 

MA104  ce 

1  in* 

.019 

.019 

13— Oct-1982 

168.0 

BOM  cell 

in* 

.015 

N.D. 

MA104  ce 

1  in* 

.013 

N.D. 

22— Oct— 1982 

160.0 

BOM  cell 

in* 

.013 

N.D. 

MA104  ce 

1  in* 

.015 

N.D. 

29 -Oct-1982 

140.0 

BOM  cell 

in* 

.019 

.019 

MA104  ce 

1  in* 

.019 

.019 

3— Nov- 1982 

370.0 

BOM  cell 

in* 

.003 

.003 

MA104  ce 

1  in* 

.003 

.016 

19— Nov— 1982 

187.3 

BOM  cell 

in* 

.012 

.024 

MA104  ce 

1  in* 

.012 

.024 

23-NOV-1982 

330.0 

BOM  cell 

in* 

.006 

N.D. 

MA104  ce 

lin* 

.006 

N.D. 

3 -Dec- 1982 

300.0 

BOM  cell 

in* 

.007 

.033 

MA104  ce 

1  in* 

.009 

.079 

10- Dec-1982 

338.0 

BOM  cell 

in* 

.007 

N.D. 

MAI 04  ce 

1  in* 

.007 

.007 

17-Dec-1982 

330.0 

BOM  cell 

in* 

.007 

.007 

MA104  ce 

1  in* 

.007 

.077 

20-Dec- 1982 

298.0 

BOM  cell 

in* 

.009 

.046 

MA104  ce 

1  in* 

.009 

.049 

30-Dec-1982 

280.0 

BOM  cell 

in* 

.009 

.019 

MAI04  ce 

1  in* 

.009 

N.D. 

4-Jan-1983 

330.0 

BOM  cell 

in* 

.007 

N.D. 

MAI 04  ce 

1  in* 

.007 

N.D. 

3- Jan-1983 

313.0 

BOM  cell 

in* 

.007 

.007 

MA104  ce 

1  in* 

.007 

N.D. 

'rrrr 


\ 
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TABLE  F-7  (A) 

CHARACTERIZATION  OF  INFLUENTS 
IS  MARCH  1981  TO  16  MARCH  1983 
VIRUS  ASSAY 
(Continued) 


Lower 

Detection 

Cell  Liailt 

Line  <  MPNCU/Qe lion! 


EEUTP  Blend  Tank 
(Phase  IIA>  continued) 


7-dan- 1983 

210.0 

BOM  cell  line 

.011 

.024 

MA104  cell  line 

.011 

.024 

14-dan— 1983 

280.0 

BOM  cel  1  line 

.009 

.019 

MA104  cell  line 

.009 

.009 

17-dan— 1983 

243.0 

BOM  cell  line 

.010 

.031 

MAI 04  cell  line 

.010 

>  .230 

21-dan-1983 

210.0 

BOM  cel  1  1 ine 

.011 

.240 

MA104  cell  line 

.011 

.240 

24-dan- 1983 

383.0 

BOM  cel  1  1 ine 

.006 

.006 

MA104  cell  line 

.006 

.012 

23— dan-1983 

239.0 

BOM  cell  line 

.009 

.078 

MA104  cell  line 

.009 

.030 

13— Feb— 1983 

420.0 

BOM  cell  line 

.010 

.231 

MA104  cell  line 

.010 

>  .231 

Saael ine 
Date 


VolUM 
Fi 1 tered 
(Oel lono) 


Concentration 
(MPNCU/Oal Ion) 


\ 


h 
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TABLE  P-7  <B> 

CHARACTERIZATION  OP  INFLUENTS 

14  MARCH  1981  TO  14  MARCH  1983 

VIRUS  IDENTIFICATIONS 

Seup 1  ins 

Data 

Cell  Line 

Virus  Tvne 

A-Oet-1981 

lO-Nov-1981 

20— Jen-1982 

19-Feb-1982 

13— He  l — 1982 


26-Au»-1981 

6-Oct-1981 

17- Dec-I981 

18-  Jen-1982 

18-Feb— 1982 

12— Her— 1982 


Blue  Plain*  Nitrified  Effluent 


BOH  cell 
HA 104  eel 

BOH  celt 
HA  104  eel 

BOH  eel  1 
BOH  eel  1 
HA 104  eel 

BOH  eel  1 
HA  104  eel 

BOH  cell 
BOH  cell 
HA  104  eel 
HA  104  eel 


Potoaec  ft 


HA  104  cel 

BOH  cell 

BOH  cell 

BOH  cell 
HA 104  cel 

BOH  cell 
HAV04  eel 
HA 104  cel 

BOH  eel  1 
BOH  cell 
HA 104  cel 
HA  104  cel 


ver  Estuarv 


ended  Influent 
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Coxseckie  B  4 
Unidentified  vlru* 

Coxseckie  B  4 
Unidentified  virus 

Echovlrus  7 
Coxaeckie  B  4 
Poliovirus  2 

Coxaeckie  B  4 
Echovlrus  11 

Poliovirus  2 
Pol iovirus  3 
Echovlrus  9 
Echovlrus  27 


Unidentified  virus 

Coxseckie  B  3 

Unidentified  virus 

Unidentified  virus 
Poliovirus  2 

Coxseckie  B  4 
Coxseckie  B  3 
Echovlrus  11 

Poliovirus  1 
Echovlrus  21 
Echoviru*  27 
Echovlrus  19 


7— Jun-1982 

BOH  cell  tine 

HA104  celt  line 

Poliovirus  3 
Unidentified  virus 

1 l-Jun-1982 

BOH  cell  line 

BOH  cel  1  1 ine 

BOH  cell  line 

HA104  cell  line 

Echoviru*  9 
Coxseckie  B  2 
Coxseckie  B  4 
Unidentified  virus 

18— Jun-1982 

BOH  cell  line 

HA104  cell  line 

Echoviru*  12 
Unidentified  virus 

29— Jun— 1982 

BOH  cell  line 

BOH  cell  line 

BOH  cell  line 

MA104  cell  line 

Coxseckie  B  2 
Echovlrus  33 
Echoviru*  il 
Unidentified  virus 

28-Jun-1982 

HA104  cell  line 

Poliovirus  3 

2-Ju 1-1982 

HA104  cell  line 

Unidentified  vlru* 

12— Aus-1982 

HA104  cell  line 

Coxseckie  B  4 

3— Oct- 1982 

BOH  cell  line 

BOH  cell  1 tne 

HA104  cell  line 

Coxseckie  B  1 
Coxseckie  B  2 
Coxseckie  B  4 

29-0et-l982 

BOH  cell  line 

HA104  cel  1  1 ine 

Coxseckie  B  4 
Unidentified  virus 

a 

4 


VI 


S-Nov-1982 


19-Nov-1982 


3-Dac-1982 


10-Dae-1992 


17-Dac-1992 


20— Dac— 1992 


30— Dae— 1992 


5— Jan— 1993 


7 -Jan— 1993 


14— Jan— 1993 


17— Jan— 1993 


21— Jan— 1993 


24— Jan— 1993 


25— Jan— 1993 


25- Jan-1993 


BOM  call  1 ina 
MAI 04  call  1  in* 


BOM  call  lint 
BOM  call  Um 


BOM  call  Una 
BOM  call  Una 
MA104  call  Una 


MA104  call  Una 


BOH  call  t lna 
HA104  call  Una 


BOH  call  Una 
MA104  call  Una 


BOH  call  Una 


BOH  call  Una 


BOM  call  Una 
MA104  call  Una 


BOM  call  Una 
MA104  call  Una 


BOM  call  Una 
BOM  call  Una 
MA104  call  Una 


BOH  call  Una 
MA104  call  Una 


BOM  call  Una 
MA104  call  Una 


BOM  cal  1  Una 
MA104  call  Una 


BOH  call  Una 
MA104  call  Una 
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Poliovirus  3 
Echovlrua  32 


Poliovirus  3 
Coxsackia  B  4 


Poliovirus  2 
Coxsackia  B  4 
Unidantifiad  virus 


Unidantifiad  virus 


Unidantifiad  virus 
Unidantifiad  virus 


Coxsackia  B  4 
Unidantifiad  virus 


Coxsackia  B  4 


Echovirus  7 


Coxsackia  B  4 
Unidantifiad  virus 


Poliovirus  3 
Unidantifiad  virus 


Poliovirus  1 
Coxsackia  B  4 
Unidantifiad  virus 


Unidantifiad  virus 
Unidantifiad  virus 


Unidantifiad  virus 
Unidantifiad  virus 


Unidantifiad  virus 
Unidantifiad  virus 


Coxsackia  B  1 
Unidantifiad  virus 


*^**#-^V  V  mjV 


*  w  *  >  -•>  J* 


TABLE  F-8 

CHARACTERIZATION  OF  INFLUENTS 
1A  MARCH  1961  TO  19  FEBRUARY  1983 
PARASITES 


Blue  Plains  Nitrified  Effluent 

Suslti  As saved I  10 

Total  VoluM  Flits.  »d  (Oal  1ons)i  2197.0 

Total  Eoui valent  Volume  (Oallons)i  398.2 

SassUi  with  Unknown  Volumel  1 

S  ami  os  with  Unknown  Esuiv.  Volumel  3 


Paras  its  Nosm 


Nusibor  Obsorvod 


Oiardla 

Entamoeba  histolytica 

Acanthaaooba 
Naoo lor  is  srubori 
As  car  is 
Hookwora 

Trichuris  trichiura 


Potomac  Rivor  Estuary 

Samplos  Assayodi  12 

Total  Volume  Filtorod  (OallonsM  2839.0 

Total  Eouivalent  Volumo  (Oal tonsil  367.2 

Samplos  with  Unknown  Volumoi  2 

Samplos  with  Unknown  Eeuiv.  Volumoi  9 


Paras i to  Nosm 
Oiardla 

Entamoaba  histolytica 

Acanthaswioba 

Nasal  aria  aruborl 

Ascarls 

Hookworm 

Trichuris  trichiura 


Numbor  Obsorvod 


EEWTP  Blondod  Influont 


Samples  Assayodi  12 

Total  Volumo  Filtorod  (OallonsU  1794.9 

Total  Eouivalont  Volumo  (Oallonslt  1139.8 

Samplos  with  Unknown  Volumoi  0 

Samples  with  Unknown  Eeuiv.  Volumoi  0 


Parasite  Name 


Numbor  Obsorvod 


Oiardla 

Entamoeba  histolytica 

Acanthamoeba 

Naso  lor  is  srubori 

Ascaris 

Hookworm 

Trichuris  trichiura 
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nusuAUuAanwi 


TABLE  F-9 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 
ORGANIC  SURROGATE  PARAMETERS  —  TOC  AND  TOX 


Blua  Plains 

Nitrif iad 

Effluant 

Potoaac 

Rivar 

Estuary 

EEWTP 

Bland 

Tank 

Total  Orsanic  Carbon: 

DC80 

(MDL-O.06  as/t-C> 

No.  of  Saar) as 

428 

217  (a*) 

433 

No#  Above  MDL 

428 

217 

433 

Arithmetic  Mean 

3.30 

3.89 

4.64 

Standard  Deviation 

1.38 

1.00 

1.34 

Gaoaatric  Maan 

5.  10 

3.79 

4.50 

S.raad  Factor 

1.33 

1.23 

1.27 

Madlan  Valua 

3.0 

3.7 

4.4 

90X  Las  a  Than 

6.8 

4.8 

5.5 

Total  Orsanic  Carbon: 

DC80 

Csrab  san.lasl 

(MDL -0.06  as/t-C) 

No.  of  Saa.las 

9 

9 

1168 

No.  Abova  MDL 

9 

9 

1168 

Arithaatic  Maan 

4.68 

3.37 

4.37 

Standard  Daviation 

0.64 

0.73 

0.72 

Gaoaatric  Maan 

4.64 

3.49 

4.52 

S.raad  Factor 

1.13 

1.23 

1.16 

Madian  Valua 

4.3 

3.3 

4.4 

90%  Lass  Than 

3.9 

4.9 

3.3 

Total  Orsanic  Halosan 
(MDL— 3.9  us/l-CI) 

No.  of  Saa-las 

426 

218  (aa) 

436 

No.  Abova  MDL 

426 

218 

456 

Arithaatic  Maan 

118.68 

76.86 

94.67 

Standard  Daviation 

28.09 

36.89 

30.84 

Oaoaatric  Maan 

115.62 

67.30 

90.34 

S.raad  Factor 

1.23 

1.72 

1.33 

Median  Value 

110.0 

70.0 

90.0 

90%  Lass  Than 

160.0 

130.0 

133.0 

<V 
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TABLE  F-10 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  HAL OGE MATED  ALKANES 


(Not*>  Analysis  Far  compound*  bv  Acid  i*/  methvlation 
and  bv  CLS  OCHS  booan  on  1  December.  1981) 


Bluo  Plain* 
Nitrified 
Effluent 
(••) 


Potomac 

Rlvor 

Estuary 

(**> 


EEWTP 

Blond 

Tank 


Chloroforms  LLE  ECO 

( IDL»  0.1  ua/lSMDLm  0.3  ua/l> 
No.  of  Sample* 

171 

187 

233 

No.  Detected 

166 

163 

230 

No.  Above  MOL 

166 

149 

230 

Arithmetic  Mean 

2.73 

0.83 

1.89 

Standard  Deviation 

1.33 

0.33 

1.13 

Geometric  Mean 

2.48 

0.67 

1.68 

Spread  Factor 

1.70 

2.12 

1.60 

Median  Value 

2.6 

0.8 

1.7 

90S  Las*  Than 

3.8 

1.6 

2.6 

Chloroforms  1 1  r  ECO  Cerab  samples] 

(IOL-  0.1  ue/llMDL-  0.3  ua/1 > 
No.  of  Samples 

60  (*> 

No.  Detected 

60 

No.  Above  MOL 

1 

39 

Arithmetic  Mean 

0.84 

Standard  Deviation 

0.68 

Geosietric  Mean 

0.32 

Spread  Factor 

2.93 

Median  Value 

0.6 

90S  Less  Than 

1.7 

me 

•&HWW  ‘-is’-' 

Chloroforms  purs*  h  trap  0CM8 

<IDL»  0.1  us/ISMDL-  0.2  ua/1 ) 
No.  of  Saarles 

28 

29 

40 

No.  Detected 

28 

23 

40 

No.  Above  MOL 

28 

23 

40 

Arithmetic  Mean 

2.22 

0.68 

1.66 

Standard  Deviation 

0.87 

0.37 

0.78 

Oeossetrlc  Mean 

2.06 

0.48 

1.33 

Spread  Factor 

1.48 

2.32 

1.49 

Median  Value 

2.2 

0.7 

1.3 

90S  Less  Than 

3.7 

1.3 

2.2 

Maximum  Value 

4.1 

2.3 

4.5 

Bro*Mdichtorosiethan*l  LLE  ECO 

(IDL-  0.1  ue/IIMOL-  0.3  ua/1 > 
No.  of  Saawles 

171 

187 

233 

No.  Detected 

167 

170 

230 

N*.  Above  MOL 

118 

114 

164 

Arithmetic  Mean 

0.36 

0.42 

0.38 

Standard  Deviation 

0.68 

0.28 

0.23 

Oeestetric  Mean 

0.31 

0.36 

0.34 

Spread  Factor 

1.54 

1.86 

1.64 

Median  Value 

0.3 

0.3 

0.3 

90S  Less  Than 

0.3 

0.8 

0.6 

Bremodichloromethanes  LLE  ECO  Corab  samples] 
< IOL"  0.1  u*/l I MOL"  0.3  ua/1 ) 


No.  of  Samples 

60  (*) 

No.  Detected 

39 

No.  Above  MOL 

24 

Artthssetic  Mean 

0.30 

Standard  Deviation 

0.  18 

OeesMtric  Mean 

0.25 

Spread  Factor 

1.74 

Median  Value 
90S  Lea*  Than 


NQ 

0.3 


TABLE  F— 10 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  ALKANES 
(Continued) 


Blue  Plains 
Nitrified 
Effluent 
(**) 


Potoieec 

River 

Eetuerv 

(»*) 


EEWTP 

Blend 

Tank 


Bromodichl oromethanei  nurse  V  tree  OCMS 

(IDL-  0.1  ue/1 IMDL-  0.2  ue/1) 
No.  of  Samples 

28 

29 

40 

No.  Detected 

IS 

9 

27 

No.  Above  MOL 

11 

8 

20 

Arithmetic  Mean 

0.23 

0. 13 

0.22 

Standard  Deviation 

0.34 

0. 12 

0.23 

Geometric  Mean 

0.13 

0.  14 

0.  18 

Spread  Factor 

2.55 

1.83 

1.98 

Median  Value 

NQ 

NO 

NO 

907  Lees  Than 

0.4 

0.3 

0.4 

Maximum  Value 

1.8 

0.4 

1.1 

Bromodichl oromethanei  CLS  GCMS 

(IDL-  0.001  ue/1 1  MOL-  0.070  ue/1) 

No.  of  Samples 

27 

26 

29 

No.  Detected 

26 

24 

29 

No.  Above  MDL 

20 

21 

26 

Arithmetic  Mean 

0.6290 

0.2841 

0.2797 

Standard  Deviation 

1.4339 

0.3S63 

0.3647 

Geometric  Mean 

0. 1666 

0. 1767 

0.  1830 

Spread  Factor 

4.73 

2.70 

2.38 

Median  Value 

0.  ISO 

0.190 

0. 180 

90X  Less  Than 

2.700 

0.370 

0.300 

Maximum  Value 

6.800 

1.700 

2.000 

Dibromochl oromethanei  LLE  ECO 

(IDL-  0.1  ue/1 IMDL—  0.2  ue/1) 
No.  of  Sammies 

171 

187 

233 

No.  Detected 

143 

134 

214 

No.  Above  MDL 

28 

98 

106 

Arithmetic  Mean 

0.17 

0.24 

0.  19 

Standard  Deviation 

0.18 

0. 19 

0.  16 

Geometric  Mean 

0.08 

0.20 

0.  17 

Spread  Factor 

2.53 

1.92 

1.69 

Median  Value 

NQ 

0.2 

NQ 

907  Less  Than 

0.2 

0.3 

0.3 

Dibromochl orosMthanei  LLE  EfcD  Cerab  samples! 

(IDL-  0.1  ue/1 IMDL-  0.2  ue/1) 
No.  of  Samples 

60  <*> 

No.  Detected 

30 

No.  Above  MDL 

7 

Arithmetic  Mean 

0.  16 

Standard  Deviation 

0.  14 

Median  Value 

NQ 

90X  Less  Than 

0.2 

Dibromochl oromethanei  nurse  t  tree  OCHS 


(IDL-  0.1  ue/MMDL-  0.4  ue/1) 


N*.  of  Samples 

28 

29 

40 

No.  Detected 

3 

3 

9 

No.  Above  MOL 

0 

0 

1 

Arithmetic  Mean 

Standard  Deviation 

NQ 

NQ 

0.  1  1 
0.  16 

Median  Value 

NO 

ND 

NO 

907  Less  Than 

NQ 

NQ 

NQ 

Maximum  value 

NQ 

NQ 

1.0 

% 

i 

I 
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TABLE  F— 10 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  ALKANES 
(Continued) 


Bluo  Plain* 
Nitrified 
Effluent 
<»•) 


Potomac 

Rlvar 

Estuary 

<##) 


EEWTP 
B1  and 
Tank 


Dibrostochl  orom«than#<  CLS  GCMS 


(IDL-  0.001  ue/UMDL- 

0.050  ue/1 ) 

No.  of  Samples 

27 

26 

29 

No.  Detected 

26 

26 

29 

No.  Above  MOL 

13 

17 

21 

Arithmetic  Mean 

0.1281 

0.2261 

0. 1522 

Standard  Deviation 

0.2830 

0.4058 

0. 1848 

Oaometrlc  Moan 

0.0473 

0.0863 

0.0959 

Spread  Factor 

3.95 

4.01 

2.66 

Median  Value 

NQ 

0.080 

0.  100 

90%  Loss  Than 

0.250 

0.540 

0.450 

Maximum  Value 

1.500 

1.600 

0.920 

Broaof oral  LIE  ECO 

(IDL-  0.1  ue/IINDL-  0.2  ud/1) 

No.  of  Sample*  171 

No.  Ootoctod  7 

No.  Atoovo  MOL  S 


187 

253 

22 

25 

12 

13 

Arithmetic  Mean  0.06 

Standard  Ooviation  0.04 


0.08 

0.16 


0.07 

0.08 


Median  Value  NO 

90%  Less  Than  NO 


NO 

NQ 


ND 

ND 


Bromoformt  LLE  ECO  (erab  samel#*) 
(IDL-  0.1  ue/1 l MOL"  0.2  ue/1 ) 


No.  of  Samel#*  60  (•) 

No.  Detected  1 i 

No.  Abovo  MOL  1 

Arithmetic  Mean  0.07 

Standard  Ooviation  0.07 

Median  Value  NO 

90%  Less  Than  NQ 


MBoforai 

(IDL-  O. 


ruree  I  trap  OCHS 
1  ue/IIHDL-  0.6  ue/1) 


No.  of  Sample* 

28 

29 

40 

No.  Detected 

0 

0 

1 

No.  Above  MOL 

0 

0 

0 

Arithmetic  Mean 

NO 

NO 

NQ 

Median  Value 

NO 

ND 

NO 

90%  Lee*  Than 

NO 

ND 

ND 

Maximum  Value 

NO 

NO 

NQ 

roawformi  CLS  GCMS 

(IDL-  0.005  ue/l«HOL- 

0.040  ue/1 ) 

Ne.  of  Sample* 

27 

26 

29 

No.  Detected 

3 

12 

15 

No.  Above  MOL 

0 

4 

4 

Arithmetic  Mean 

NQ 

0.0758 

0, 

Standard  Deviation 

0. 2737 

0. 

Oeome  trie  Mean 

0.0020 

Spread  Factor 

19.42 

Median  Value 

ND 

ND 

NQ 

90%  L***  Than 

NQ 

0.077 

0, 

Maximum  Value 

NQ 

1.400 

0, 

0364 

1030 


[#] 


[*] 


TABLE  F-10 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  19S1  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  HAL OGE MATED  ALKANES 
(Continued) 


Blue  Plains 
Nitrified 
Eff lusnt 
(**) 


PotOMC 

Rivsr 

Estuary 

(**) 


EEWTP 

Blend 

Tank 


Dichloroiodomethan.i  LLE  ECD 

(IDL-  0.9  US/MMDL-  0.9  ud/1> 
No.  of  Samples 

21 

20 

89 

No.  Dotoctod 

0 

0 

3 

No.  Abovo  MOL 

0 

0 

0 

Arithmetic  Moan 

NO 

ND 

NQ 

Modian  Value 

NO 

ND 

ND 

90X  Loss  Than 

NO 

NO 

ND 

Dichloroiodomethan.i  LLE  ECD  Csrab  samples) 

(IDL-  0.9  uo/llMDL-  0.9  uo/1 ) 
No.  of  Saaolti 

4  (•) 

No.  Dotoctod 

0 

No.  Abovo  MOL 

0 

Arithmetic  Moan 

ND 

Median  Value 

ND 

90X  Loss  Than 

ND 

Diehl  oroiodostethan.s  puree  (■  trap 

OCHS 

(IDL-  0.1  US/1IMDL-NA  us/1  ) 

No.  of  Samples 

28 

29 

40 

No.  Dotoctod 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

Arithmetic  Moan 

NO 

ND 

ND 

Modian  Valuo 

NO 

ND 

ND 

90X  Loss  Than 

NO 

ND 

ND 

Maximum  Valuo 

ND 

ND 

ND 

Total  Tribal ome thanes »  LLE  ECD 

(IDL-  0.1  us/1 1MDL-  0.2  us/1) 
No.  of  SasiPlos 

171 

186 

292 

No.  Dotoctod 

167 

176 

291 

No.  Abovo  MDL 

167 

164 

291 

Arithmetic  Moan 

3.23 

1.46 

2.43 

Standard  Deviation 

1.98 

1.00 

1.37 

Geometr i c  Moan 

2.82 

1.03 

2.  17 

Spread  Factor 

1.83 

2.71 

1.60 

Median  Valuo 

3.0 

1.4 

2.2 

90X  Loss  Than 

4.4 

2.8 

3.4 

Total  Trihat omethanesi  LLE  ECD  Cs 

(IDL-  0.1  us/llMDL-  0.2  us/1> 
No.  of  Samples 

60  <*> 

No.  Dotoctod 

60 

No.  Abovo  MDL 

31 

Arithmetic  Moan 

1.  13 

Standard  Deviation 

0.93 

Geometric  Moan 

0.  73 

Spread  Factor 

2.34 

Median  Valuo 

0.9 

90X  Less  Than 

2.5 

W 


m 


m 


$ 


m 


n 


•  *  /  ] 

d 

$ 

'•  -H 


$ 


TABLE  F-10 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  HAL OGE MATED  ALKANES 
(Continued) 


Blue  Plains 
Nitrified 
Effluent 
(#*) 

Bromochl  oromethanei  purse  6  trap  OCHS 
( IDL»  0.1  ua/1  IWL*  0.6  us/1) 


Potomac 

Rlvar 

Estuarv 

(••> 


No.  of  SasH>tos 

28 

29 

40 

No.  Detected 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

Arithmetic  Moan 

NO 

NO 

NO 

Median  Value 

NO 

NO 

NO 

90*  Less  Than 

NO 

NO 

NO 

Maximum  Value 

NO 

NO 

NO 

Bromomethanet  rur*«  b  trap  OCHS 
(IDL-  0.1  ue/IIMOL-  0.3  us/1> 


No.  of  Samples 

28 

29 

40 

No.  Detected 

0 

0 

0 

NO.  Abovo  MOL 

0 

0 

0 

Arithmetic  Moan 

ND 

NO 

NO 

Median  Value 

NO 

NO 

NO 

90*  Less  Than 

NO 

NO 

NO 

Maximum  Value 

NO 

NO 

NO 

Carton  Tetrachl oridei  LLE  ECO 
( IDL”  0.1  u*/1 IMOL—  0.2  us/1 ) 
No.  of  Samples 
No.  Dotoctod 
No.  Abovo  MDL 

Arithmetic  Moan 
Standard  Dovlatlon 

Median  Value 
901  Loss  Than 


Carbon  Totrachl oridol  LLE  ECO  Csrab  samples] 
( IDL*  0.1  us/1  IMOL"  0.2  us/1) 

No.  of  Samples 
No.  Dotoctod 
No.  Abovo  MOL 

Arithmetic  Moan 
Standard  Deviation 

Median  Value 
90*  Loss  Than 


Carbon  Tetrochlorldei  purse  b  trap  GCMS 
(IDL-  0.3  us/1 IMOL-  0.9  us/1) 


60  (o) 
44 
9 


No.  of  Saskptes 

28 

29 

40 

No.  Detected 

0 

0 

1 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

NQ 

Median  Value 

NO 

ND 

ND 

90*  Less  Than 

NO 

ND 

ND 

Maximum  Value 

NO 

ND 

NQ 

TABLE  F— 10 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  ALKANES 
(Continued) 


Blue  Pleins 

Nitrified 

Effluent 

<**) 

Potomec 

River 

EstuerY 

(ee) 

EEWTP 

Blend 

Tenk 

Chi orome there!  ruree  l>  tree  OCHS  1 

(IDL-  0.1  ue/llMDL-  0.4  ue/1 )  I 

No.  of  Seaelee 

28 

29 

40 

No.  Detected 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

Arithmetic  Neon 

ND 

ND 

ND 

Medien  Velue 

ND 

ND 

ND 

90*  Lees  Then 

ND 

ND 

ND 

Meximua  Velue 

ND 

ND 

ND 

Dichlorodifluoroaethenei  ruree  t 

trer  OCHS 

< IDL—  0.1  ue/1 IMDL-NA  ue/1> 

No.  of  Semrles 

28 

29 

40 

No.  Detected 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

Arithmetic  Meen 

ND 

ND 

ND 

Medien  Velue 

ND 

ND 

ND 

90*  Less  Then 

ND 

ND 

ND 

Meximufi  Velue 

ND 

ND 

ND 

Dlchloromethene  (Methrlene  chloride)!  ruree  It  tree  OCHS 

(IDL-  0.1  ue/llMDL-  2.0  ue/1) 

No.  of  Semrles 

28 

29 

40 

(M  No.  Detected 

4 

3 

4 

No.  Above  MDL 

2 

0 

1 

Arithmetic  Meen 

0.29 

NO 

0.20 

Stenderd  Devletion 

0.64 

0.53 

Medien  Velue 

ND 

ND 

ND 

90*  Less  Then 

NQ 

NO 

ND 

Meximum  Velue 

2.6 

NO 

3.0 

Iodoform!  ruree  It  tree  OCHS 
( IDL-  O.l  ue/UNOL-NA  ue/1) 

No.  of  Semrles 

28 

29 

40 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Meen 

ND 

NO 

ND 

Medien  Velue 

NO 

ND 

ND 

90*  Less  Then 

ND 

ND 

ND 

Meximum  Velue 

ND 

ND 

ND 

Trichlorofluoromethenei  ruree  It 

trer  GCMS 

( IDL"  0.1  ue/llMOL-  0.4  ue/1) 

No.  of  Semrles 

28 

29 

40 

No.  Detected 

3 

7 

10 

No.  Above  MDL 

1 

2 

4 

Arithmetic  Meen 

0.08 

0.13 

0.44 

Stenderd  Devietion 

0.08 

0. 18 

1.25 

Medien  Velue 

ND 

ND 

ND 

90*  Less  Then 

NO 

NQ 

NQ 

Meximum  Velue 

0.4 

0.3 

5.3 

1 .  2-Dibromoe thane!  CLS  GCMS 
(IDL-  0.002  u»/1lMDL-  0.050 

u./l  1 

No.  of  Sample* 

27 

26 

No.  D.t.ct.d 

1 

3 

No.  Abov.  MDL 

0 

1 

Arithmetic  M.»n 

NQ 

0.0102 

Standard  Deviation 

0.0373 

Median  Value 

ND 

ND 

90X  Lee*  Than 

ND 

NQ 

Maximum  Value 

NQ 

0. 1900 

1 . 1 -Diehl oroethene*  puree  &  trap  OCHS 
(IDL-  0.1  ue/UMDL»  0.6  ue/1  ) 

No.  of  SmpUi  23 
No.  Detected  2 
No.  Above  MDL  0 

Arithmetic  Mean  NQ 

Median  Value  NO 
907.  Lois  Then  ND 
Maximum  Value  NQ 


* 2-Dich I oroethanet  puree  b  trap  OCMS 
<  IDL*  0.  I  ue/UMDL-  0.4  ue/1) 

No.  of  Samples  23 
No.  Detected  1 
No.  Above  MDL  0 

Arithmetic  Mean  NQ 

Median  Value  ND 
90%  Less  Than  ND 
Maximum  Value  NQ 


F-0-34 


1 • 1 .2.2-Totrochl oroothonoi  pgr**  t  trop  OCHS 
<IDL«  0.1  g»/llMDL»  0.2  go/11 
No.  of  Soaplos  28 

No.  Dotoctod  0 

No.  Abo vo  MIX.  0 

Arithmetic  Moon  NO 

Mod Ion  Volvo  NO 

90X  Loos  Thon  NO 

Mox lingo  Vol  go  NO 


1. 1.2.2-Tetrochloroethonei  CLS  QCMS 
(IOL-  0.001  us/1»MDL«  0.030  g*/l  > 
No.  of  Soon) os  27 

No.  Detected  3 

No.  Abo  vo  MOL  2 


Arithootic  Moon 
Stondord  Ooviotlon 


0. 0362 
0. 1634 


0.0038 

0.0137 


Modlon  Volgo 
90X  Loss  Thon 
Moxiooa  Volgo 


ND 

NQ 

0.860 


ND 

ND 

0.071 


TABLE  F-10 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOOENATED  ALKANES 
< Continued) 


Bluo  Pleins 
Nitrified 
Effluent 
<e#> 


PotOMC 

River 

Eetuerv 

(ee) 


1.  1. 1-Trichl  oroethenei  ruree  l>  tree  OCHS 
(IDL-  0.1  ue/1 IMDL-  0.2  ue/1> 

No.  of  Seer] es  28 
No.  Detected  20 
No.  Above  MDL  13 


Aritheetic  Meen 

0.36 

Stenderd  Devietion 

0.68 

Geometric  Meen 

0.18 

Srreed  Fector 

3.07 

Medien  Velue 

NO 

90X  Less  Then 

0.6 

Mexieue  Velue 

3.7 

ruree  It  tree  OCHS 

(IDL-  0.1  ue/1 IMDL— 

0.1  ue/1) 

No.  of  Series 

28 

No.  Detected 

0 

No.  Above  MDL 

0 

Aritheetic  Meen 

NO 

Medien  Velue 

ND 

90Z  Less  Then 

ND 

Mexieue  Velue 

ND 

1.2-Dlchlororrorenei  ruree  It  tree  OCHS 
(IDL-  0.1  ue/llMDL-  0.2  ue/1 > 

No.  of  Seeeles  28 

No.  Detected  2 

No.  Above  MOL  2 

Arithmetic  Meen  O.OS 

Stenderd  Devietion  0.12 


Medlen  Velue 
90X  Less  Then 
Mexieue  Velue 


1 . 2-Dichl ororroranei  CLS  OCHS 


( IDL-  0.001  us/llMDL- 

0.080  us/1 ) 

No.  of  Saaeles 

27 

26 

No.  Ootoctod 

14 

6 

No.  Above  mol 

2 

i 

Arithmetic  Noon 

0.0445 

0.0197 

Standard  Davlatlon 

0.1093 

0. 0594 

Median  Value 

NO 

NO 

90X  Lass  Than 

Ml 

NQ 

Maximum  Value 

0.570 

0.300 

29 

13 

1 

0.0239 

0.0392 

NO 

NO 

0.200 


F-0-77 


TABLE  F-ll 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  HAL OGE MATED  ALKENES 

(Not*!  Analysis  For  compound*  bv  Acid  w/  —ethylation 
end  bv  CLS  OCRS  besan  on  1  Docombor*  1981) 


Blue  Plain* 

Nitrified 

Effluent 

<**) 

Potoaac 

River 

Estuarv 

(••) 

EEWTP 

Blend 

Tank 

Chloroathana  (Vinvt  chloride)!  muraa  t<  tram  OCMS 
(IDL-  0.1  ua/llMDL-  0.3  ua/1) 

No.  of  Sammies  26 

29 

40 

No.  Dotoctod 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

Arithaotlc  Moan 

NO 

NO 

ND 

Median  Value 

NO 

ND 

NO 

90%  Loaa  Than 

NO 

NO 

NO 

Maximum  Value 

NO 

NO 

ND 

1>  1 -Diehl oroethenel  murae  !■  tram 
(IDL-  0.1  ua/llMDL-  0.3  ua/1 ) 
No.  of  Saamle* 

OCMS 

28 

29 

40 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

NO 

90%  Lea*  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ci*-1.2-Dichl  oroethenel  punt  It  tram  OCMS 
< IDL-  0.1  us/llMDL-NA  ua/1) 


No.  of  Sammies 

28 

29 

40 

No.  Detected 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

Arithmetic  Moan 

ND 

ND 

ND 

Median  Value 

ND 

ND 

NO 

90%  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

NO 

trans-1.2-Dichloroethenei  punt  It 
(IDL-  0.1  ua/ltMDL-  O.S  ua/1) 


tram  OCMS 


No.  of  Sammies 

28 

29 

40 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

etrachl oroethenel  LLE 

ECD 

(IDL-  0.1  ue/llMDL- 

0.4  us/1 ) 

No .  of  Sammies 

171 

187 

233 

No.  Detected 

169 

183 

231 

No.  Above  MDL 

139 

67 

191 

Arithmetic  Mean 

1.70 

0.74 

0.97 

Standard  Deviation 

2.61 

1.29 

1.05 

Oeo metric  Mean 

0.93 

0.22 

0.63 

Smread  Factor 

2.87 

4.43 

2.38 

Median  Value 

0.9 

NO 

0.6 

90%  Less  Than 

4.0 

l.S 

2.  1 

TABLE  F-U 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 

SYNTHETIC  ORGANIC 

CHEMICALS  —  HALOOENATED  ALKENES 

(Continued) 

Blue  Plains 

Potomac 

EEWTP 

Nitrified 

River 

B1  *nd 

Effluent 

Estuerv 

T«nk 

Triehl oroethenei  CLS  OCMS 

< IDL-  O.OOl  ue/1 !MDL«  0.130 
No.  of  Staples 

ue/1 ) 

27 

26 

29 

No.  Detected 

IS 

10 

14 

No.  Above  MOL 

IS 

9 

14' 

Arithmetic  Mean 

0. 1865 

0.03S1 

0. 0896 

Standard  Deviation 

0.3036 

0.0503 

0.1525 

Geometric  Mean 

0.0969 

0.0583 

Spread  Factor 

3.62 

3.  14 

Median  Value 

0.060 

ND 

ND 

90Z  Less  Than 

0.340 

0.120 

0.350 

Maximum  Value 

1.100 

0.150 

0.630 

cis-1.3-Dichloropropenei  purse  ti 
(IDL-  0.1  ue/1 IMDL—  0.1  ue/1) 

trap  OCMS 

No.  of  Samples 

28 

No.  Detected 

0 

No.  Above  MOL 

0 

Arithmetic  Mean 

ND 

Median  Value 

ND 

90X  Less  Than 

ND 

Maximum  Value 

ND 

trans-1.3-Dichlororropene«  purse 
(IDL-  0.1  ue/1 IMDL—  0.2  ue/1) 

&  trap  OCMS 

No.  of  S.  les 

28 

No.  Detec 

0 

No.  Above  nOL 

0 

Arithmetic  Mean 

ND 

Median  Value 

ND 

90X  Less  Than 

ND 

Maximum  Value 

ND 

F-0-39 


. <•.  a/ 


V^V-/s\VV 


\W OCn 


TABLE  F-l 1 

CHARACTERIZATION  OF  INFLUENTS  --  16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORQANIC  CHEMICALS  —  HALOOENATED  ALKENES 
(Continued) 


Blue  Plains 
Nitrified 
Effluent 
<ee) 


Potostc 

River 

Estuary 

(ee> 


Tetrachloroethenei  LLE  ECO  Cerab 
(IOL-  0.1  ue/1 IMDL"  0.4  ue/1) 
No.  of  Susies 
No.  Detected 
No.  Above  MOL 


60  <*) 
60 

47 


Arithaetic  Mean 
Standard  Deviation 

OeosMtrlc  Moan 
Srread  Factor 

Hodian  Value 
SOX  Less  Than 


Tetrachloroethenei  scree  Si  trap  GCMS 
(IDL»  0.2  ue/1 IMDL-  O.S  ue/1) 

No.  of  Saaples  28 

No.  Detected  28 

No.  Above  HDL  23 

Arithautic  Mean  t. 

Standard  Deviation  1. 

Oeoaetrlc  Mean  1. 

Spread  Factor  2. 

Median  Value  1. 

SOX  Less  Than  4. 

Maxi  sups  Value  7. 


Tetrachloroethenei  CLS  OCHS 

IIDL-  0.010  ue/DHOL"  0.020  ue/1) 
No.  of  Saaples  27 
No.  Detected  26 
No.  Above  MOL  26 


Arithaetic  Mean 

2.3134 

Standard  Deviation 

4.2734 

Oeoaetrlc  Mean 

0.9032 

Spread  Factor 

4.64 

Median  Value 

0.930 

90X  Less  Than 

7.900 

Maxiaua  Value 

20.000 

0.3227 

0.2546 


0.1848 

3.91 


1.3674 

1.8189 

0.6972 

3.43 


Trichleroethenes  LLE  ECO 

UDL-  0.1  ue/1  IMDL”  0.3  ue/t> 

No.  of  Saaples  171 

No.  Detected  120 

No.  Above  MOL  37 


Arithaetic  Mean 
Standard  Deviation 

Oeoaetrlc  Mean 
Spread  Factor 

Median  Value 
90X  Less  Than 


Trichi oroethenei  LLE  ECD  Cerab  saaples) 
(IDL-  0.1  uo/IIMOL-  0.3  ue/1) 

No.  of  Saaples 
No.  Detected 
No.  Above  MOL 

Arithawtic  Mean 
Standard  Deviation 


60  <  * ) 
32 

4 


Median  Value 
SOX  Less  Than 


F-0-40 


TABLE  F-ll 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  HAL OCE MATED  ALKENES 
(Continued) 


Blue  Plains 
Nitrified 
Effluent 


Hexachlorobutadlenei  nurse  li  tree  OCHS 
(IDL-  1.0  US/IIMDL-NA  us/1) 

No.  of  Susies  28 
No.  Oetected  0 
No.  Above  MOL  0 

Arithmetic  Mean  NO 

Median  Value  NO 
90X  Less  Than  NO 
Maxi sum  Value  NO 


Potomac 

River 

Estuarv 


( IDL-  0.001  us/ 11 MOL* 
No.  of  Sammies 

OCHS 

0.030 

us/1 ) 

27 

26 

29 

No.  Oetected 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

Arithmetic  Mean 

ND 

NO 

ND 

Median  Value 

ND 

ND 

ND 

90X  Less  Than 

NO 

ND 

ND 

Maximum  Value 

NO 

NO 

ND 

Hexachl orobutadlenei  Base  neut.  LLE  OCMS 
( IDL"  1.0  us/llHDL-12.0  us/1) 

No.  of  Saawles  16 
No.  Detected  O 
No.  Above  MOL  O 

Ar 1 1  hme  tic  Mean  ND 

Median  Value'  ND 
90X  Less  Than  ND 
Maximum  Value  ND 


F- 0-41 


1*1  fc( 


TABLE  F-12 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal  osenated ) 


(Not**  Analysis  for  compounds  bv  Acid  u/  methylation  and  bv  CLS  GCMS 
besan  on  1  December.  19811  AntWti*  for  compounds  bv  Acid 
without  methylation  was  terminated  on  31  November.  19811 


Blue  Plains 
Nitrifiad 
Effluant 
(**) 


Potomac 

Rivar 

Estuarv 

(**) 


EEWTP 

Bland 

Tank 


Banzana*  aura#  ti  tram  OCHS 

(IDL-  0.1  ua/1 *MDL-  0. 
No.  of  Sammies 

1  us/1 > 

28 

29 

40 

No.  Datactad 

0 

1 

0 

No.  Abov*  MDL 

0 

1 

0 

Arithmetic  Moan 

ND 

0.05 

ND 

Standard  Deviation 

0.01 

Median  Value 

NO 

ND 

ND 

90X  Lass  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

0.1 

ND 

Ethanyl  banzana*  purse  !■  tram  GCMS 

<  IDL-  0.1  US/llMOLmNA 
No.  of  Sammies 

us/ 11 

28 

29 

40 

No.  Detected 

0 

1 

1 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

NO 

NQ 

Median  Value 

ND 

ND 

ND 

90*  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

NQ 

NQ 

Ethenvl benzene*  CLS  OCMS 

(IDL-  0. 009  ue/llMDLm 

0.020  us/1  1 

No.  of  Sammies 

27 

26 

29 

No.  Detected 

17 

17 

15 

No.  Above  MOL 

& 

10 

9 

Arithmetic  Mean 

0.0147 

0.0279 

0.0220 

Standard  Deviation 

0.0166 

0.0414 

0.0337 

Geometric  Mean 

0.0099 

0.0137 

0.0106 

Spread  Factor 

2.63 

3.47 

3.69 

Median  Value 

NO 

NQ 

NQ 

SOX  Less  Than 

0.038 

0.089 

0.110 

Maximum  Value 

0.071 

0.170 

0. 120 

Ethylbenzene*  mure*  It  tram  OCMS 

(IDL-  0.1  us/MMDL-  0. 
No.  of  Sammies 

1  us/1  ) 

28 

29 

40 

No.  Detected 

1 

2 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

NO 

NQ 

ND 

Median  Value 

ND 

ND 

ND 

90X  Less  Than 

NO 

ND 

ND 

Maximum  Value 

NO 

NQ 

ND 

Ethylbenzene*  CLS  OCMS 

(IDL-  0.009  us/ 11  MOL- 

0.040  us/1 1 

No.  of  Sammies 

27 

26 

29 

No.  Detected 

11 

12 

14 

No.  Above  MDL 

4 

8 

5 

Arithmetic  Mean 

0.0248 

0.0332 

0.0286 

Standard  Deviation 

0.0473 

0.0595 

0.0511 

Qeometric  Mean 

0.0235 

0.0092 

Spread  Factor 

2.79 

4. 36 

Median  Value 

ND 

ND 

ND 

90X  Less  Than 

0.088 

0.089 

0.075 

Maximum  Value 

0.220 

0.290 

0.200 

F- 0-42 


i 


TABLE  r -12 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1681  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  < Non-Ho  1  oeenoted  ) 

(Continued  1 


B1u«  Plaine 
Nitrified 
Effluent 


Poteaec 

River 

Eetuerr 


Prervlbenzenel  ruree  It 

trar  OCRS 

(IOL-  0.1  ud/IIMOL- 

0.3  ue/1) 

Me.  of  tear lee 

28 

29 

Me.  Detected 

0 

0 

Me.  Ateve  MOL 

0 

0 

Arithmetic  Mean 

ND 

NO 

Median  Value 

ND 

NO 

9Vt  Lend  Than 

NO 

NO 

Max  lews  value 

NO 

NO 

Prerr 1  ken tenet  CLS  0 
( IDL-  O.OOl  ue/1 t 
He.  ef  Seen lee 
Me.  Detected 
He.  Above  MOL 

Arithewtic  Newt 
Standard  Devietien 

Oe wee trie  Keen 
Srreed  Factor 

Median  Value 
WX  Lee*  Than 
Haxiauw  Value 


O.OiO  ue/1 > 
27 

9 

3 


0.0070 

0.0181 


NO 

0.010 

0.071 


0.0134 

0.0180 

0.0089 

3.14 

MQ 

0.030 

0.084 


0.0072 

0.0141 

0.0032 

4.12 

ND 

0.018 

0.067 


Toluene!  ruree  b  trar  OCHS 

(IDL-  0.1  ue/1 I MOL-  O.l  ue/1) 

Me.  ef  Sawrlee 

28  29  4 

0 

No.  Detected 

0  3 

3 

No.  Above  MOL 

0  3 

5 

Arithaetic  Mean 

NO  0 

.09  i 

0.  12 

Standard  Deviation 

0.  11 

0.22 

Median  Value 

ND  ND 

Nl 

□ 

9011  Leer  Than 

ND  0 

.3 

0.2 

Maxlaua  Value 

ND  0 

.5 

1.2 

Toluenei  CLS  GCMS 

(IDL-  0.020  ue/llMOL- 
No.  of  Snarl ee 

0.090  ue/1) 

27 

26 

29 

No.  Detected 

14 

14 

14 

No.  Above  MDL 

12 

12 

10 

Arithaetic  Mean 

0.0882 

0.1029 

0.0892 

Standard  Deviation 

0.1061 

0.1276 

0. 1340 

Qeoeietric  Mean 

0.0802 

0.0829 

0. 0383 

Srread  Factor 

2.17 

2.39 

2.94 

Median  Value 

NO 

NO 

ND 

90X  Leee  Than 

0.210 

0.260 

0.310 

Maxiaua  Value 

0.440 

0.340 

0.600 

1.2-Xv!ene>  ruree  b  trar  OCHS 

", 

(IOL-  0.1  ue/IIMOL-  0.1  ue/1) 

No.  of  Scarlet 

28 

29 

40 

No.  Detected 

1 

2 

0 

c 

No.  Above  MOL 

0 

2 

0 

C 

Arithaetic  Mean 

NO 

0.05 

NO 

v' 

Standard  Deviation 

0.01 

1 

.4J\  Median  Value 

ND 

ND 

ND 

w' 

jSVH  90X  Lee*  Than 

NO 

ND 

NO 

C 

\l%yt  Maxiaua  Value 

NQ 

0.  1 

ND 

s' 

w 
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CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal onanatad 1 

(Continued) 


Bluo  Plaint 
Nitrified 
Ef  f luont 
(*«) 


Potoaac 

Rivar 

Eatuarv 

(an} 


EEWTP 

Bland 

Tank 


1.2-Xvlanal  CLS  OCHS 

( IDL-  0.006  un/ltHOL- 

Na.  of  Snarl oa 

0.090  ua/ll 

27 

26 

29 

No.  Detected 

11 

14 

13 

No.  Above  MOL 

2 

11 

6 

Arithaatic  Moan 

0.0247 

0.0412 

0.0299 

Standard  Daviation 

0.0623 

0.0570 

0.0377 

Qaoaatric  Maan 

0.0232 

0.0072 

Sr reed  Factor 

3.19 

3.94 

Madian  Valua 

NO 

NQ 

NQ 

90X  Lata  Than 

NO 

0.099 

0.080 

Maxima*  Valua 

0.280 

0.230 

0.270 

1 . 3-Xv 1 ana/ 1 . 4r X v 1  ana « 

ti  trar  OCHS 

(IDL-  0.1  un/ltMDL- 

0.4  un/11 

Na.  of  Snarl  at 

28 

29 

40 

No.  Datactad 

2 

2 

2 

Na.  Above  MOL 

1 

0 

0 

Arithaatic  Maan 

0.09 

NQ 

NQ 

Standard  Daviation 

0.18 

Madian  Valua 

ND 

ND 

ND 

90X  Lata  Than 

NO 

ND 

ND 

Haxiaua  Valua 

1.0 

NQ 

NQ 

1 . 3-Xvl ana/ 1 • 4-Xvl ana i 

CLS  OCHS 

(IDL-  0.003  US/1IMDL-  0.040  ua/ll 

No.  of  Saarloa 

27 

26 

29 

No.  Datactad 

9 

13 

14 

No.  ABova  MOL 

3 

9 

7 

Arithaatic  Maan 

0.0138 

0.0410 

0.0310 

Standard  Daviation 

0.0207 

0.0861 

0.0391 

Qeoawtric  Maan 

0.0232 

0.0169 

Srread  Factor 

2.92 

3.33 

Madian  Valua 

ND 

ND 

ND 

90X  Laaa  Than 

0.041 

0.079 

0.090 

Haxiaua  Valua 

0.080 

0.440 

0.300 

Nltrobanzanai  Baaa  n«ut.  LLE 

OCHS 

(IDL-  0.3  un/l'HDL- 

2.0  un/1 1 

No.  of  Snarl  at 

16 

16 

27 

No.  Datactad 

0 

0 

0 

No.  ABova  MDL 

0 

0 

0 

Arithaatic  Maan 

ND 

ND 

ND 

Madian  Valua 

ND 

ND 

ND 

90%  Laaa  Than 

ND 

ND 

ND 

Haxiaua  Valua 

ND 

ND 

ND 

1-Mathvl -2. 4-di nltrobanzanai 

Baaa 

naut7~LLl-GCMS 

(IDL-  1.0  un/1 IHDL-NA  un/ll 

No.  of  Saaalta 

16 

16 

27 

No.  Datactad 

0 

0 

0 

No.  Abova  MDL 

0 

0 

0 

ArithaMtic  Maan 

ND 

ND 

ND 

Madian  Valua 

ND 

ND 

ND 

90%  Laaa  Than 

ND 

ND 

ND 

Maxiaua  Valua 

ND 

ND 

ND 

AE5h 
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CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal osenated ) 

(Continued) 


Blue  Plain* 
Nitrified 
Effluent 
<#*) 


PotOMC 

River 

Estuarv 

(*•> 


il 

l-MothYl-2.6~Dlnitrob*nz*n*i  Be** 

neut.  LLE  OCHS 

. 

< IDL-  1.0  ue/1 lMDL-10.0  ue/1 > 

, 

No.  of  Sammies 

16 

16 

27  - 

No.  Detected 

0 

0 

0  1 

No.  Above  MEL 

0 

0 

0 

Arithmetic  Mean 

ND 

NO 

ND 

Median  Value 

NO 

ND 

ND 

90X  Less  Than 

ND 

NO 

ND 

i 

Maximum  Value 

ND 

ND 

ND  ^ 

BenZYlbutvInhthalatei  Base  neut. 

LLE  OCMS 

1 

(IDL-  9.0  urn/ MMOL-  7.0  ue/1) 
No.  of  Sammies 

16 

16 

27 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

o 

1 

Arithmetic  Mean 

NO 

ND 

ND 

* 

Median  Value 

ND 

ND 

ND  I 

90%  Less  Than 

ND 

ND 

ND  ? 

§ 

Maximum  Value 

ND 

ND 

ND 

'•U 

* 

Bis<2— ethvlhexvl )mhthalatei  Base 

neut.  LLE  OCMS 

1 

n 

(IDL-  1.0  ue/llMDL-  8.0  ue/1) 

J 

No.  of  Sammies 

11 

11 

22 

No.  Detected 

0 

0 

No.  Above  MDL 

0 

0 

0  1 

ArithsMtiC  Mean 

ND 

ND 

NO 

Median  Value 

ND 

ND 

ND 

*• 

90%  Less  Than 

ND 

ND 

ND  S 

*.• 

r 

t* 

Maximum  Value 

ND 

ND 

NQ  ^ 

*1 

Di-n-ButYlmhthelatel  Base  neut.  LLE  OCHS 

J 

(IDL-  0.9  ue/llMDL-  9.0  ue/1) 
No.  of  Sas^les 

16 

16 

1 

27 

No.  Detected 

1 

0 

1  .■< 

't 

No.  Above  MDL 

0 

0 

o 

• 

Arithmetic  Mean 

MO 

ND 

NQ  ji 

■,  ‘1 

Median  Value 

ND 

ND 

ND 

1 

90%  Loss  Than 

ND 

ND 

ND  " 

Maximum  Value 

NO 

Nn 

"  1 

OicYclohexYlmhthalatet  Base  neut. 

LLE  OCMS 

b' 

■ 

(IDL-  9.0  ue/1 IMOL-NA  ue/1) 

B 

i* 

No.  of  Sammies 

16 

To 

27  >1 

tr 

No.  Detected 

0 

0 

o  \ 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

NO 

fi 

ND  | 

s 

Median  Value 

NO 

ND 

ND  < 

Y 

90%  Less  Than 

NO 

NO 

ND  «3 

% 

Maximum  value 

ND 

ND 

ND  »" 

* 

_  .  A 
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CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal osenated > 

(Continued) 


Bluo  Plaina 
Nitrified 
Effluent 
(e#> 


Potomac 

River 

Estuarv 

(ee) 


EEWTP 

Blend 

Tank 


Diethvlmhthalatei  Base  neut.  LLE 

GCMS 

( IDL-  0.1  uo/HHOL-  9.0  ue/1) 

No.  of  Sammies 

lb 

16 

27 

No.  Detected 

0 

0 

1 

No.  Above  HDL 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

NO 

Median  Value 

NO 

ND 

ND 

90*  Less  Than 

NO 

NO 

NO 

Maximum  Value 

ND 

ND 

NQ 

Dilsobutvlnhthalatei  Base  neut.  LLE  QCMS 

(IDL-  3.0  us/llHOL-NA  us/1 ) 

No.  of  SaSH>1es 

16 

16 

27 

No.  Detected 

0 

0 

0 

No.  Above  HDL 

0 

0 

0 

Ar  ithaMtic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90X  Less  Than 

ND 

NO 

ND 

Maximum  Value 

ND 

ND 

ND 

Diaethvlmhthalatei  Base  neut.  LLE 

GCMS 

(IDL-  0.3  us/1 IMDL-10.0  us/1) 

No.  of  Sammies 

16 

16 

27 

No.  Detected 

0 

0 

0 

No.  Above  HDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

Maximum  Value 

NO 

ND 

ND 

Dloctvlmhthalatsi  Base  neut.  LLE 

GCMS 

(IDL-  1.0  us/1 1 HDL—  8.0  us/1) 

Ne.  of  Saarlts 

16 

16 

27 

No.  Detected 

0 

0 

0 

No.  Above  HDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

Maximum  value 

ND 

NO 

ND 

Dlmhenvlmhthalate'  Base  neut.  LLE 

GCMS 

(IDL-  3.0  us/ 1 1  MOL— NA  us/1) 

Ne.  of  Sammies 

16 

16 

27 

Ne.  Detected 

0 

0 

0 

No.  Above  HDL 

0 

0 

0 

Arlthetetlc  Mean 

ND 

NO 

ND 

Median  value 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 
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CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal  oeenated ) 

(Continued! 


PotOMC 

River 

Estuary 

<**) 


Phenol i  Acid  LLE  (m/o  »ethvt.>  OCMS 
(IDL-  O.S  ue/llMDL-  S.O  uo/1) 

No.  of  Sasueles 
No.  Dotoctod 
No.  Above  MDL 

Arithmetic  Meen 

Median  Value 
90%  Less  Than 
Maxinun  Val ue 


Blue  Plains 
Nitrified 
Effluent 
<**) 


Phenol >  Acid  LLE  <•/  methyl.)  OCMS 
(IDL-  1.0  ue/llMDL-  8.0  ue/t) 


No.  of  Samples 

13 

14 

No.  Detected 

2 

0 

No.  Above  MDL 

0 

0 

Arithmetic  Mean 

NO 

NO 

Median  Value 

NO 

ND 

90%  Less  Than 

NO 

NO 

Maximum  Value 

NO 

ND 

2. 4-Dlmethyl Phenol •  Acid  LLE  (n/o  methyl.)  OCMS 
(IDL-  S.O  ue/llHDL^IA  ue/1) 

No.  of  Samples 
No.  Dotoctod 
No.  Above  MDL 

Arithmetic  Mean 

Median  Value 
90X  Less  Than 
Maximum  Value 


2. 4-Dimethvl phenols  Acid  LLE  ( 
(IDL-  S.O  us/ISMOL-NA  ue/1 1 
No.  of  Samples 
No.  Detected 
No.  Above  MOL 

Arithswtic  Mean 

Median  Value 
90*  Less  Than 
Maximum  Value 


methyl.)  0CM8 


13 

14 

0 

0 

0 

0 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

2.4-OinitroPheneli  Acid  LLE  («/o  methyl.)  OCMS 
(IDL-  S.O  ue/1 IMOL— NA  ue/1) 

No.  of  Samples 
No.  Detected 
No.  Above  MDL 

Arithmetic  Mean 


EEWTP 

Blend 

Tank 


Median  Value 
90%  Less  Than 
Maximum  Value 


TABLE  F-12 
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SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hnloeennted) 

(Continued)  "■'*/ 


Blue  Plaine 

Nitrified 

Effluent 

<*#) 

Potoaac 

River 

Eetuarv 

(e#> 

EEHTP 

Blend 

Tank 

(IDL-  3.0  ue/llMDL-NA  u*/l > 

No.  of  Seartee 

13 

14 

14 

No.  Detected 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

ArittMoetic  Moon 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

90%  Leee  Than 

ND 

ND 

NO 

Haxiaua  Value 

ND 

ND 

ND 

2-Hethv1-4.6-dinitrorheno1i  Acid  LLE  («/o  aethvl.)  OCHS 

(IDL-10.0  ue/llHOL-NA  ue/1  > 

No.  of  Saaelee 

11 

No.  Detected 

0 

No.  Above  HDL 

O 

Arithaetic  Mean 

ND 

Median  Value 

ND 

90%  Lose  Than 

NO 

Maximal  Value 

ND 

2-Nethvl -4.6-dini trorheno) I  Acid  LLE  (e/  aethvl.)  OCHS 

(IDL-10.0  ue/llHDL-NA  ue/1 > 

No.  of  Saar lee 

13 

14 

14 

No.  Detected 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

Arithaetic  Mean 

NO 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90%  Leee  Than 

ND 

NO 

ND 

Haxiaua  Value 

ND 

ND 

ND 

2-Ni trorheno 1 1  Acid 

LLE  (u/o  aethvl. )  OCHS 

(IDL-  S.O  ue/1 IMDL-NA  ue/1) 

No.  of  Saarlee 

11 

No.  Detected 

0 

No.  Above  MOL 

0 

Arithaetic  Mean 

ND 

Median  Value 

ND 

90%  Leee  Than 

ND 

Haxiaua  Value 

ND 

2-Nitroehenel i  Acid 

LLE  <u/  aethvl.)  OCHS 

(IDL-  1.0  ue/HMDL— 10.0  ue/1) 

No.  of  Snarl ee 

13 

14 

14 

No.  Detected 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

Arithaetic  Mean 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

90%  Leee  Than 

ND 

ND 

ND 

Haxiaua  Value 

NO 

NO 

ND 

& 


•r. 
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CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1931  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  ( Non-Hal oaenated > 

(Continued) 


Blue  Plains 

Potomac 

EEWTP 

Nitrified 

River 

Blond 

Effluent 

Estuary 

Tank 

(**> 

<**> 

( IDL-  5.0  us/HMDL-NA  ue/1 ) 

No.  of  Samples 

ii 

No.  Detected 

0 

No.  Above  MDL 

0 

Arithmetic  Mean 

ND 

Median  Value 

ND 

90%  Less  Than 

ND 

Maximum  Val ue 

ND 

4— Nitrorhenol i  Acid  LLE  (w/  methyl.)  OCHS 

(IDL-  1.0  ue/1 IMDL—  8.0  us/1) 
No.  of  Samples 

13 

14 

14 

No.  Detected 

0 

0 

0 

No .  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

Acenaphthenei  CLS  OCMS 

(IDl-  0.010  ue/1 IMDL-NA  ue/1) 
No.  of  Samples 

27 

26 

29 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arith  title  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

(IDL-  0.1  ue/1 IMDL-  3.0  ue/1) 
No.  of  Samples 

16 

16 

27 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

Acenaphthylene!  Base  neut.  LLE  OCMS 

(IDL-  0.1  ue/1 IMDL-  2.0  ue/1) 
No.  of  Samples 

11 

11 

22 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 
90%  Lese  Than 
Maximum  Value 


ND 

ND 

ND 


ND 

ND 

ND 


ND 

ND 

ND 
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CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 
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Blue  Plain* 
Nitrified 
Effluent 
<**> 


Potoeec 

River 

Estuarr 

<*#) 


Napthalenei  puree  1  trap  OCMS 

<  IDL-  0.1  ue/HMDL- 
No.  of  Samples 

0.3  ue/1 > 

28 

29 

40 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90X  Less  Than 

NO 

NO 

ND 

Maximum  Value 

ND 

ND 

ND 

Narthalenet  CLS  OCMS 

( IDL*  0.010  ue/llMOL-  0.040  ue/1 ) 

No.  of  Sasiples 

27 

26 

29 

No.  Detected 

5 

9 

5 

NOm  Above  MOL 

1 

2 

1 

Arithmetic  Mean 

0.0093 

0.0143 

0.0103 

Standard  Deviation 

0.0093 

0.0133 

0.0131 

Median  Value 

ND 

ND 

ND 

90X  Less  Than 

NO 

NQ 

NQ 

Maximum  Value 

0.040 

0.062 

0.080 

Napthalenei  Base  neut. 

LLE  OCMS 

(IDL-  0.1  urn/ 1 1 MDL— 
No.  of  Swlei 

2.0  ue/1) 

16 

16 

27 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90X  Less  Than 

NO 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

Anthracene!  CLS  OCMS 

(IDL-  0.030  ue/1 1  MOL-  0.090  ue/1  > 

No.  of  Saa^les 

27 

26 

29 

No.  Detected 

0 

1 

0 

No.  Above  MDL 

0 

1 

0 

Arithmetic  Mean 

ND 

0.0311 

ND 

Standard  Deviation 

0.0310 

Median  Value 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

0.  183 

ND 

Anthracene!  Base  neut. 

LLE  OCMS 

(IDL-  0.3  ue/UMDL- 
No.  of  Samples 

6.0  ue/1 > 

16 

16 

27 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithswtlc  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

© 


V/ 


TABLE  F— 12 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal oeenated) 

(Continued) 


F-0-51 


Blue  Plains 

Nitrified 

Effluent 

(ee) 

Potomac 

River 

Estuary 

<*#> 

EEWTP 

Blend 

Tank 

Beniidinei  Base  neut.  LLE  0018 
(IOL-SO.O  ue/1 IMOLaNA  ue/1 > 

No.  of  Sammies 

16 

16 

27 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

ND 

Median  Value 

NO 

ND 

ND 

90X  Less  Than 

NO 

ND 

ND 

Haxisnim  Value 

NO 

ND 

NO 

Benzo(a)anthracenei  Base  neut.  LLE  OCMS 

(IDL-  1.0  ue/llMDL-  7.0  ue/1) 

No.  of  Saaeles 

16 

16 

27 

No.  Detected 

0 

0 

0 

No.  Above  MM. 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90X  Less  Than 

NO 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

Benzo(b)f luoranthenei  Base  neut. 

LLE  OCMS 

( IDL"  1.0  ub/1lH0L>10.0  ue/1) 

No.  of  Sammies 

16 

16 

27 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithswtic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

9QX  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

Benzo(k)f luoranthenei  Base  neut. 

LLE  OCMS 

( IDL"  1.0  ue/1 IMDLmlO.O  ue/1) 

No.  of  Sammies 

16 

16 

27 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithsietic  Mean  -  •• 

— ND 

ND 

ND 

Median  Value 

ND 

NO 

ND 

90X  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

Benzole.  h» 1 >merytenei  Base  neut. 

LLE  OCMS 

(IOL-  1.0  ue/1  IMDLm20.0  ue/1) 

No.  of  Sammies 

16 

16 

27 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithsietic  Mean 

ND 

NO 

ND 

Median  Value 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

v.v, 


TABLE  F-12 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal osenated) 

(Continued) 


Blue  Plain* 
Nitrified 
Effluent 


PotOMC 

River 

Estuary 


Benzo (a) pyrene)  Base  neut. 

LLE  OCMS 

(IDL-  1.0  u*/1 IHDL-10.0 

us/1 ) 

No.  of  Saaolos 

1. 

No.  Detected 

1 

No.  Above  MOL 

ArithsMtic  Mean 

M 

Median  Value 

Ni 

90X  Less  Than 

M 

MaxlsMia  Value 

Ni 

Chrysene)  Base  neut.  I 
(IDL-  1.0  ue/HHDL' 
No.  of  Sa*>pl'*s 
No.  Dotectod 
No.  Above  MDL 


LLE  OCHS 
.-  6.0  uo/1) 


Aritlusetlc  Mean 

Median  Value 
9©X  Less  Than 
Maxi  oust  Value 


3»3'-Dichlorobenzidin*i  Base  neut.  LLE  QCM8 
(IDL-  S.O  uo/llMDL-  8.0  us/1) 

No.  of  Samples  16 
No.  Dotectod  0 
No.  Abovo  MDL  0 

Arithstotic  Mean  ND 

Median  Value  ND 
90X  Less  Than  ND 
HaxiaMM  Value  ND 


1  >  2-01 Phenyl hydraz ine/Azobenzene) 
(IDL-  0.3  us/1 (MDL-  7.0  us/1  ) 

No.  of  Saaples 

No.  Dotectod 

0 

No.  Abovo  MDL 

0 

Arithstotic  Mean 

ND 

Median  Value 

ND 

90X  Less  Than 

NO 

Haxistuts  Value 

ND 

F-0-52 


TABLE  F-12 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal operated) 

(Continued) 


Bluo  Plains 
Nitrified 
Effluent 
(**> 


PotOMC 

River 

Estuary 

<**) 


EEWTP 

Blond 

Tank 


1.2-Dirhenyl hydrazine/Azobenzenei  CLS  OCHS 
( IDL-  0.009  us/llMDL-  0.100  uo/1) 


No.  of  Staples 

27 

26 

29 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

NO 

Haxiaua  Value 

ND 

ND 

ND 

Fluoranthene!  Base  neut.  LLE  OCRS 

(IDL-  0.9  uo/ltHDL—  9.0  uo/1) 
No.  of  Staples 

11 

11 

22 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithaetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

Haxiaua  Value 

ND 

ND 

ND 

Fluorene<  Base  neut.  LLE  GCMS 

(IDL-  0.1  uo/IIHOL-  3.0  uo/1) 
No.  of  Staples 

16 

16 

27 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithsntic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

Haxiaua  Value 

ND 

ND 

ND 

Fluorenei  CLS  OCHS 

(IDL-  0.010  ue/llMDL-  0.080  us/1) 

No.  of  Saanles 

27 

26 

29 

No.  Detected 

2 

3 

1 

No.  Above  MDL 

0 

1 

0 

Aritlusetic  Mean 

NO 

0.0137 

NQ 

Standard  Deviation 

0.0299 

Median  Value 

NO 

ND 

NO 

90X  Less  Than 

ND 

NO 

ND 

Haxiaua  Value 

NO 

0.190 

NQ 

Indeno ( 1 . 2. 3-cd> pyrenei  Box  nout.  LLE  OCHS 
(IDL-  3.0  uo/1 IMDL-30.0  uo/1) 

No.  of  Soa-los  16 
No.  Detected  0 
No.  Above  MOL  0 


16 

0 

0 


27 

O 

O' 


Arlthaetlc  Mean 


ND 


NO 


ND 


Median  Value 
90X  Less  Than 
Maximum  Value 


ND 

ND 

ND 


ND 

ND 

ND 


ND 

ND 

ND 


TABLE  P-12 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal oaanatad > 

(Continued) 


B1u«  Plains 
Nitrif lad 
Eff luant 
<**) 


Potoaac 

Rivar 

Eatuarv 

<aa> 


EEWTP 

Bland 

Tank 


Phananthranai  Baaa  naut.  LLE  OCHS 
(IDL-  O.S  ua/llMDL-  S.O  ua/1> 


No.  of  Saarlai 

16 

16 

No.  Datactad 

0 

0 

No.  Abova  MOL 

0 

0 

Arithaatlc  Moan 

NO 

ND 

Hodlan  Valua 

NO 

ND 

90X  Las*  Than 

NO 

NO 

Haxiaua  Valua  . 

NO 

NO 

Phananthranai  CL8  OCHS 

(IDL-  0. 030  ua/llMDL-  0.120 

uo/l) 

No.  of  Snarl  ao- 

27 

26 

No.  Datactad 

0 

1 

No.  Abova  MOL 

0 

0 

Arithaatlc  Naan 

NO 

NO 

Madian  Valua 

NO 

ND 

90*  Lass  Than 

ND 

ND 

Haxiaua  Valua 

ND 

NO 

Prranai  Basa  naut.  LLE  OCMS 


(IDL-  O.S  ua/llMDL-  S.O  uo/l> 


No.  of  Sawlai 

11 

No.  Datactad 

0 

No.  Abova  MOL 

0 

Arithaatlc  Moan 

ND 

Madian  Valua 

ND 

FOX  Laos  Than 

ND 

Haxiaua  Valua 

ND 

11 

0 

0 


ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

F-0-54 
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TABLE  F— 13 

CHARACTERIZATION  OF  INFLUENTS  --  16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOQENATED  AROMATICS 

(Notal  Analysis  for  compounds  by  Acid  w/  mathylation  and  by  CLS  GCMS 
basan  on  1  Dacambar.  19811  Analysis  for-  compounds  by  Acid 
without  aathylation  was  tarainatad  on  31  Novambar.  1981) 


Blua  Plains 

Nitrifiad 

Effluant 

Caa) 

Potomac 

Ri  var 

Estuary 

<*a> 

EEWTP 

B1  «nd 

Ttnk 

Broaobanzanai  pursa  h  trap  GCMS 
( IDL-  0.1  us/t«MDL-NA  ua/1) 

No.  of  Saaplas 

28 

29 

40 

No.  Datoctad 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

Arlthaatic  Moan 

ND 

ND 

ND 

Nodian  Valuo 

NO 

ND 

ND 

90%  Loss  Than 

ND 

ND 

ND 

Maximum  Valuo 

ND 

ND 

ND 

Bromobanzanai  Basa  naut.  he  OCHS 
(IDL-  0.1  uo/llMDL-  4.0  uo/1 ) 

No.  of  Samplas 

16 

16 

27 

No.  Datoctad 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

Arlthaatic  Moan 

NO 

NO 

ND 

Madian  Valuo 

ND 

ND 

ND 

90X  Lass  Than 

NO 

ND 

ND 

Maximum  Valuo 

ND 

ND 

ND 

(IDL-  0.001  US/1  (MOL-  0.020  us/1 1 

No.  of  Saaplas  27 

26 

29 

No.  Datoctad 

0 

0 

1 

No.  Abovo  MX. 

0 

0 

0 

Arithmatic  Naan 

ND 

ND 

NQ 

Madian  Valuo 

ND 

ND 

NO 

90%  Loss  Than 

ND 

ND 

ND 

Maximum  Valuo 

ND 

ND 

NQ 

Chlorobanzonai  pursa  1  trap  GCMS 
(IDL-  0.1  us/HMDL-  0.2  ua/l> 

No.  of  Saaplas 

28 

29 

40 

No.  Datoctad 

0 

0 

1 

No.  Abovo  MDL 

0 

0 

1 

Arlthaatic  Moan 

ND 

ND 

0.09 

Standard  Doviatlon 

Madian  Valuo 

ND 

ND 

0.23 

ND 

90%  Lass  Than 

ND 

ND 

ND 

Maximum  Valuo 

ND 

NO 

1.5 

Chlorobanzonai  CLS  GCMS 

(IDL-  0.003  us/1 1 MDL-  0.020  us/1) 

No.  of  Samplas  27 

26 

29 

No.  Datoctad 

1 

1 

1 

No.  Abovo  MDL 

0 

1 

0 

Arlthaatic  Moan 

NO 

0.0032 

NQ 

Standard  Daviation 

Madian  Valuo 

ND 

0.0034 

ND 

ND 

90%  Lass  Than 

ND 

ND 

ND 

Maximum  Valuo 

NQ 

0.020 

NQ 

TABLE  F-13 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  OROANIC  CHEMICALS  —  HALOGENATED  AROMATICS 
(Continued) 


Blue  Plains 
Nitrified 
Effluent 
<ee) 


Potomac 

River 

Estuarv 

(eel 


EEUTP 

Blend 

Tank 


4-Chlore-l-methvl benzene!  puree  6 

trap  OCMS 

CIDL-  0.1  ua/l!MOL» 

0.2  us/1  > 

No.  of  Samples 

28 

29 

40 

No.  Detected 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

ND 

Median  Value 

NO 

NO 

ND 

90*  Less  Than 

NO 

NO 

ND 

Maximum  Value 

NO 

ND 

ND 

4-Chlore-l-methvl benzene 1  CLS  OCMS 

(IDL-  0.001  us/MHDL-  0.020  ue/l> 

No.  of  Sables 

27 

26 

29 

No.  Detected. 

1 

3 

3 

No.  Above  MOL 

1 

1 

1 

Arithmetic  Mean 

0.0064 

0.0282 

0.0044 

Standard  Deviation 

0.0307 

0. 1371 

0.0172 

Median  Value 

NO 

NO 

ND 

MX  Less  Than 

NO 

NQ 

NQ 

Maximum  Value 

0.160 

0.700 

0.093 

1.2-Dichlorobenzenei  purse  lc  trap 

OCMS 

CIDL*  0.1  us/llHOL- 

0.2  us/1) 

No.  of  Samples 

28 

29 

40 

No.  Detected 

17 

3 

19 

No.  Above  MOL 

13 

2 

9 

Arithmetic  Moan 

0.18 

0.09 

0.13 

Standard  Deviation 

0.14 

0.14 

0.12 

Geometric  Mean 

0.18 

0.12 

Spread  Factor 

1.68 

1.89 

Median  Value 

NO 

NO 

ND 

90X  Less  Than 

0.4 

NQ 

0.3 

Maximum  Value 

0.3 

0.8 

0.6 

1.2-Dichlerobenzenei  Base  neut.  LLE  OCHS 

(IDL-  0.1  uo/llMDL- 

4.0  us/1 ) 

Ns.  ef  Samples 

16 

16 

27 

No.  Detected 

1 

0 

2 

No.  Above  MOL 

1 

0 

0 

Arithmetic  Mean 

0.33 

NO 

NQ 

Standard  Deviation 

1.11 

Median  Value 

NO 

ND 

ND 

90*  Less  Than 

NO 

NO 

ND 

Maximum  Value 

4.3 

NO 

NQ 

1.2-Oi chlorobenzene!  CLS  OCMS 

( IDL-  0.0001  us/ 1 1 HOLe  0.0200  us/1) 

Ms.  of  Samples 

27 

26 

29 

No.  Detected 

26 

21 

29 

Me.  Above  MOL 

23 

4 

26 

Arithmetic  Mean 

0.  1339 

0.0144 

0.0766 

Standard  Deviation 

0.1148 

0.0191 

0. 1012 

Oeometric  Mean 

0.0908 

0.0047 

0.0330 

Spread  Factor 

2.73 

4.22 

2.20 

Median  Value 

0.110 

NQ 

0.049 

SOX  Less  Than 

0.310 

0.027 

0.  140 

Maximum  Value 

0.460 

0.077 

0.360 

F-0-56 


TABLE  F— 13 

CHARACTERIZATION  OF  INFLUENTS  —  14  MARCH  1981  TO  1  FEBRUARY  1983 

SYNTHETIC  OROANIC 

CHEMICALS  —  HALOOENATEO  AROMATICS 

(Continued) 

Blue  Plain* 

fotoaac 

EEUTP 

Nitrified 

River 

B1  and 

Effluent 

Eetuarv 

Tank 

1.3-01 chi or obensenei  mrn  l>  tr«»  OCHS 
(in. ••  o.i  ue/i imol-  0.2  ue/n 
Mo.  of  tuflii  28 

No.  Detected  7 

No.  AOovo  MOL  1 

Arithmetic  Noon  0.08 

Standard  Deviation  0.09 


iwwHrii'r-mwTifli  jr*.*  ■  tivrj'  '5  TOTr7^7^T7»7nr^  v*  .^v- .  ■ 


A 


TABLE  F-13 

CHARACTERIZATION  OF  INFLUENTS  ~  16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  --  HALOGENATED  AROMATICS 
< Continued) 


s- 


1*CM  sro-3-ni trobenzenei  Base  neut. 
( IDL-  S.O  ue/llMOL-NA  ue/1  > 


LLE  OCRS 


Blue  Plain* 

Nitrif lad 

Effluent 

(**) 

Potoaac 

River 

Estuary 

<*e) 

EEWTP 

Blend 

Tank 

1 .4-Dichl erobenxenei  CLS  GCHS 

(IDL-  O.OOOl  ue/1 IMDL-  0.0200 
No.  of  Sw*l«> 

ue/1) 

27 

26 

29 

No.  Detected 

29 

22 

28 

No.  Above  MOL 

22 

8 

23 

Arithaetic  Mean 

0. 1437 

0.0193 

0. 0796 

Standard  Deviation 

0.2311 

0.0221 

0. 1348 

Geeaetric  Moan 

0.0642 

0.0122 

0.0416 

Srread  Factor  . 

3.64 

2.79 

2.92 

Median  Value 

0.060 

NO 

0.038 

90*  Leeo  Than 

0.310 

0.046 

0.  190 

Naxiaua  Value 

1.100 

0.098 

0.710 

Hexachlorobenxenet  Base  neut.  1  IE 

:  Ochs 

(IDL-  O.S  ue/1 IMDL-  2.0  ue/1) 

No.  of  Saarles 

16 

16 

27 

No.  Dotocted 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

Arithaetic  Mean 

NO 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90X  Less  Than 

NO 

ND 

NO 

Naxiaua  Value 

ND 

ND 

ND 

(IDL-  0.009  ue/1 IMDL-  0.090  ue/1) 

No.  of  Saarles  27 

26 

29  \ 

No.  Dotocted 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

Arithaetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90*  Less  Than 

ND 

ND 

ND 

Naxiaua  Value 

ND 

ND 

ND 

l-Chlore-2-nitrobenxenei  Base  neut.  LLE  QCH8 

(IDL-  9.0  ue/1 IMOL-NA  ue/1> 

No.  of  Beanies 

16 

16 

27 

No.  Detected 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

Arithaetic  Noen 

NO 

NO 

ND 

Ned lan  Value 

m 

ND 

ND 

90*  Less  Than 

ND 

ND 

ND 

Naxiaua  Value 

NO 

ND 

ND 

1 


# 


Me.  ef  Saarles 

16 

16 

27 

Ns.  Detected 

0 

0 

0 

Me.  Abeve  MOL 

0 

0 

0 

Arithaetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90*  Less  Than 

ND 

ND 

ND 

Naxiaua  Value 

ND 

ND 

ND 

TABLE  F-13 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  AROMATICS 
(Continued) 


Bluo  Flolns 

Potoaoc 

EEWTP 

Nltrifiod 

Rivor 

Blond 

Eff luont 

Estuorv 

Tank 

(SO) 

<**) 

t-Chl oro-4-nitrobenzene< 

Boso 

nout.  LLE  OCHS 

(IOL-  9.0  us/IIHBL-NA 

US/ 11 

Me.  of  SufIm 

16 

16 

27 

No.  Ootoctod 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

Arlthaotlc  Noon 

NO 

NO 

NO 

Hodion  Vo! uo 

NO 

NO 

ND 

90X  Los*  Thon 

NO 

NO 

NO 

Hoxiaua  Voluo 

NO 

NO 

NO 

t  tree  OCHS 

(IOL-  0.1  us/lfMDL-  0. 

.2  us/1) 

No.  of  Soantos 

28 

29 

40 

No.  Ootoctod 

0 

0 

0 

No.  Abovo  NHL 

0 

0 

0 

Arlthaotlc  Moon 

NO 

NO 

NO 

Modlon  Voluo 

NO 

NO 

NO 

90X  Loss  Thon 

NO 

NO 

NO 

Hoxiaua  Voluo 

NO 

NO 

NO 

1 » 2. 3-Tr 1 eh 1  or obonzonoi 

CLS  OCRS 

(IOL-  0.001  us/llHDL-  0.030  us/1 ) 

No.  of  Soar 1 os 

27 

26 

29 

No.  Ootoctod 

12 

6 

8 

No.  Abovo  MOL 

O 

0 

1 

Arlthaotlc  Moon 

NO 

NQ 

0.0062 

Standard  Deviation 

0.0124 

Median  Value 

ND 

ND 

ND 

90*  Loss  Than 

NQ 

NQ 

NQ 

Hoxiaua  Voluo 

NO 

NQ 

0.061 

It2i4-Trlchlor0btnm«i  purt«  l»  tr«»  OCHS 

(IOL-  0.1  us/1 IMOL-  0.9  us/1 ) 
No.  of  Soarlos 

28 

29 

40 

No.  Ootoctod 

0 

0 

0 

No.  Abovo  MOL 

0 

0 

0 

Arlthaotlc  Moan 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

90*  Loss  Than 

NO 

NO 

ND 

Hoxiaua  Value 

NO 

ND 

ND 

1.2.4-Trichlorobenzfnei  Base  nout 
(IOL-  0.1  US/1IMDL-  8.0  us/1) 

.  LLE  OCHS 

No.  of  Saarlos 

16 

16 

27 

No.  Ootoctod 

0 

0 

0 

|  No.  Above  MOL 

0 

0 

0 

Arlthaotlc  Moan 

ND 

ND 

ND 

Median  Value 

NO 

NO 

ND 

90*  Loss  Than 

ND 

ND 

ND 

Hoxiaua  Value 

ND 

ND 

NO 

TABLE  F— 13 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  AROMATICS 
(Continued) 


Blue  Plains 

Nitrified 

Effluent 

(ee> 

Potomac 

River 

Estuarv 

(ee> 

EEWTP 

Blend 

Tank 

2-Chi oro-3-aethvl rhenol i 

Acid  LLE  («/o  methyl . )  OCHS 

(IDL-  9.0  uo/1 IMDL-NA 

uo/1) 

No.  of  So— lee 

11 

No.  Detected 

0 

No.  Above  MOL 

0 

Arithmetic  Mean 

ND 

Median  Value 

ND 

90%  Lose  Than 

ND 

Maxinun  Value 

ND 

2-Chl or o-3  •methvl nhenol l 

Acid  LLE  Methvl  OCMS 

(IDL-  9.0  un/I IMDL-NA 

uo/1) 

No.  of  Soantee 

13 

14 

14 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Ar  ithnetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90%  Lone  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

3-Ch  1  or onheno 1 1  Acid  LLE 

(«/o  methvl.)  QCM8 

(IDL-  0.9  uo/IIHDL-  4. 

.0  uo/1) 

No.  of  Onmnlos 

% 

11 

No.  Detected 

0 

No.  Above  MDL 

0 

Arithmetic  Mean 

ND 

Median  Value 

ND 

90%  Lose  Than 

ND 

Maximum  Value 

ND 

3-Ch tor onheno 1 i  Acid  LLE 

(■/  methvl.)  OCHS 

(IDL-  1.0  uo/1 IMDL-NA 

uo/1) 

No.  of  Samnlee 

13 

14 

14 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  value 

ND 

ND 

ND 

90%  Lena  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

4-Ch lor onheno  1  l  Acid  LLE  (m/o  methvl.)  OCHS 
(IDL-  S.O  ua/1 IMDL-NA  us/1> 


No.  of  Sonnies  11 
No.  Ootoctod  0 
No.  Above  NHL  0 

Arithmetic  Noon  NO 


Median  Value 
90S  Loos  Than 
Maxlaua  Value 


ND 

NO 

NO 


TABLE  F-13 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  AROMATICS 
(Continued) 


Blue  Plain* 
Nitrified 
Effluent 
<**> 


Potomac 

River 

Estuary 

<**> 


4-Chlorerhenol «  Acid  LLE  <w/  eethyl . )  OCHS 
(IBL-  1.0  u*/l  IMOL-  9.0  ua/1  > 

Me.  ef  Samrles  13 
Me.  Detected  0 
No.  Above  MOL  0 


Arithmetic  Mean 


Median  Value 
90S  Less  Than 
Maxima*  Value 


4-Oiler o-3-mothvl  Phenol*  Acid  LLE  (e/o  eethyl.)  GCMS 
(IOL-  0.9  ue/ltMOL-  9.0  ue/1 ) 

Me.  ef  taete* 

Me.  Detected 
No.  Akove  MOL 


Arithmetic  Mean 


Median  Value 
90S  Less  Than 
Maxima*  value 


4-Ch1oro-3-methyl Phenol »  Acid  LLE  <■/  eethyl.)  GCMS 
UDL«  1.0  ue/llHDL-  7.0  ue/1  > 

No.  of  Saarles  13 
No.  Detected  0 
No.  Akove  MDL  0 


Arithaetlc  Mean 


Median  Value 
90%  Less  Than 
Maxlmia  Value 


2.4-Dichlororhenol •  Acid  LLE  (u/o  eethyl.)  GCMS 
< IDL“  0.9  ue/1 I MDL"  6.0  ue/1) 

No.  of  Saatnles 
No.  Detected 
No.  Above  MDL 


Arithmetic  Mean 


Hadlan  Value 
90X  Less  Than 
Maxlmia  Value 


2.4-Dichlororhenol t  Acid  LLE  (a/  methyl.)  GCMS 
(IDL-  1.0  ue/KMOL-  7.0  us/1) 

No.  of  Saamles  13 
No.  Detected  0 
No.  Akove  MOL  0 


Arithmetic  Mean 


Median  Value 
90X  Loss  Than 
Maximum  Value 


F-0-62 


K>  I 


TABLE  F-13 

CHARACTER I ZAT I ON  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  --  HALOGENATED  AROMATICS 
(Continued ) 


Blue  Plains 
Nitrified 
Effluent 
(**) 


Potomac 

River 

Estuary 

(••> 


EEWTP 
B1  end 
Tank 


Pentachl orophenot «  Acid  LLE  (w/o  methyl.)  GCMS 
( IDL-  S.O  us/HMDL-30.0  us/1 ) 


No.  of  Sammies 

11 

No.  Detected 

0 

No.  Above  MDL 

0 

Arithmetic  Mean 

ND 

Median  Value 

ND 

90%  Lass  Than 

ND 

Maximum  Value 

ND 

Pentachl or omhenoli  Acid  LLE  (w/ 
(IDL-  1.0  us/IIMOL-  4.0  us/1 ) 
No.  of  Sammies 

methyl . )  OCMS 

13 

14 

14 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

Maximum  Value 

NO 

ND 

ND 

:.3.S-Trich1oromheno1»  Acid  LLE  (w/o  methyl.)  GCMS 
(IDL-  0.3  us/UMDL-  8.0  us/1  ) 

No.  of  Sammies 

11 

No.  Detected 

0 

No.  Above  MDL 

0 

Aritlueetic  Mean 

ND 

Median  Value 

ND 

90%  Less  Than 

ND 

Maximum  Value 

ND 

2.3.3-Trichl oromhenol I  Acid  LLE 
(IDL-  1.0  US/1IMDL-  7.0  us/1 ) 
No.  of  Sammies 

(w/  methyl. )  GCMS 

13 

14 

14 

No.  Detected 

0 

0 

0 

No .  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

NE 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

2. 3. 6-Tr ich 1 oromhenol t  Acid  LLE  (w/o  methyl.)  OCMS 
( IDL*  0.3  us/UMDL-  7.0  us/1 ) 


No.  of  Sammies  IX 
No.  Detected  0 
No.  Above  MDL  0 

Arithmetic  Mean  ND 


Median  Value 
90X  Less  Than 
Maximum  Value 


ND 

ND 

ND 


TABLE  F-I3 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 


1 

SYNTHETIC  ORGANIC  CHEMICALS  — 

HALOGENATED  AROMATICS 

.1 

i 

I 

(Continued) 

■  1  m-  a 

1 

Blue  Plains 

Potomac 

EEWTP 

s 

1 

Nitrified 

River 

Blend 

i 

Effluent 

Estuary 

Tank 

1 

* 

(ee> 

(*e) 

1 

Acid  LLE  <w/  —ethyl . )  OCHS 

- -  i 

”  (  IDL-  1.0  us/1  IHDL- 

8.0  us/1 ) 

M  No.  of  Suwltl 

13 

14 

14 

1  No.  Dotoctod 

0 

0 

0 

1  No.  Abovo  MDL 

0 

0 

0 

i 

Arithmetic  Moon 

ND 

ND 

ND 

« 

f!  Median  Value 

ND 

ND 

ND 

j 

90X  Less  Than 

ND 

ND 

ND 

1 

>1  Max  leu  a  Value 

ND 

ND 

ND 

1  2.4.5-Trichlororhenoli 

Acid  LLE  (m/o  methyl.)  OCHS 

1 

U  (IDL*  O.S  us/1 IMOL- 

6.0  us/1 ) 

C  No.  of  Sammies 

11 

V  No.  Detected 

0 

1 

y  No.  Above  MDL 

0 

s 

S  Arithmetic  Mean 

ND 

I  Median  Value 

ND 

1  90X  Less  Than 

ND 

n  Maximum  Value 

8  _ 

ND 

.!  2.4. 3— Tr ichl oromhenol « 

Acid  LLE  («/  methyl.)  QCMS 

( IDL-  1.0  us/llMDL- 

8.0  us/1 > 

*  No.  of  Sauries 

13 

14 

14 

'J  No.  Detected 

0 

0 

0 

1  No.  Above  MDL 

0 

0 

0 

m 

Pf  Arithmetic  Mean 

ND 

ND 

ND 

ijj  Median  Value 

ND 

ND 

ND 

1/  90X  Less  Than 

ND 

ND 

ND 

•3  Maximum  Value 

ND 

ND 

ND 

jm  2.4.6-Trichloromhenoll 

Acid  LLE  (w/o  methyl.)  GCMS 

■  (IDL-  O.S  us/llMDL- 

7.0  us/1 ) 

H  No.  of  Sammies 

11 

No.  Detected 

0 

ij  No.  Above  MDL 

0 

j  ArithMtic  Httn 

ND 

M  Median  Value 

ND 

Hj  90X  Less  Than 

ND 

gfj  HixiatM  V«tu« 

NO 

£)  2.4.6-Trichloromhenol i 

Acid  LLE  («/  methyl.)  GCMS 

M  ( IDL-  1.0  us/llMDL- 

7.0  us/1 ) 

y!  No.  of  Sammies 

13 

14 

14 

ii]  No.  Detected 

0 

0 

0 

4|  No.  Above  MOL 

0 

0 

0 

9  Arithmetic  Mean 

ND 

ND 

MO 

M  Median  Value 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

!m  Maximum  Value 

i 

ND 

ND 

ND 

■T"  T  >v  »  y«T».v«  ■ji.k’H  7VV* I.MV.VA'.rTO’.y.VV.^.^ 


▼  ,  r,  t-  ■  «r 


TABLE  F— 13 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  AROMATICS 
(Continued) 


Blue  Plains 
Nitrified 
Effluent 
(#*) 


PotoMC 

River 

Estuerv 

(**) 


EEWTP 
B1  end 
Tank 


1-Chloronaphthalenei  puree  it  tree  GCMS 
( IDL-  0.5  ue/1 IMDL-NA  ue/1) 


2-Chi oronerhthel enei  puree  !c  trap  OCMS 
(IDL-  0.5  ue/1 IMDL-NA  ue/1 1 


No.  of  SaaPlee 

28 

29 

40 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithaetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

Haxinua  Val ue 

ND 

ND 

ND 

1 -Chi oronaphtha tenet 

Base  neut.  LLE  GCMS 

(IDL-  0.1  ue/HMDL-  2.0  ue/1) 

No.  of  SaaPlee 

16 

16 

27 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithaetic  Mean 

NO 

ND 

ND 

Median  Value 

ND 

ND 

NO 

90Z  Lees  Than 

ND 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

1-Chloronaphthalenet 

CLS  GCMS 

(IDL-  0.001  ue/HMDL-  0.050  ue/1) 

No.  of  Saaples 

27 

26 

29 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithswtlc  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90%  Less  Than 

NO 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

No.  of  Saaples 

28 

29 

40 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithaetic  Mean 

NO 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90X  Lees  Than 

ND 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

ilenei  Base  neut.  LLE  OCMS 
0.1  ue/1 1  MOL-  9.0  ue/t> 


No.  of  Saaples 

16 

No.  Detected 

0 

No.  Above  MDL 

0 

Arithaetic  Mean 

ND 

Median  Value 

ND 

90%  Less  Than 

ND 

Max i aua  Value 

ND 

16 

0 

0 

ND 

NO 

ND 

ND 


27 

O 

0 

ND 

ND 

ND 

ND 


F-0-65 


A  9". 

v  \,V*77 

j 

TABLE  F-13 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO 

1  FEBRUARY 

1983 

SYNTHETIC  ORGANIC 

CHEMICALS  --  HAL OGE MATED 

AROMATICS 

(Continued) 

B1u«  Plain* 

Potomac 

EEWTP 

Nitrified 

River 

Blend 

Effluent 

Estuary 

Tank 

(**> 

(e*) 

2-Chl oronamhthal ene»  CLS  OCHS 

(IDL-  O.OOl  ue/llMDL-  0.050  ue/1 ) 

No.  of  Surlei 

27 

26 

29 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

ND 

Median  Value 

NO 

ND 

ND 

90%  Lee*  Than 

NO 

ND 

ND 

Maximum  Value 

NO 

ND 

ND 

Arochlor  10161  LLE  ECO 

(IDL-  0.2  ue/1 )MOL-  0.4  uo/1) 
No.  of  Sammies 

IS 

16 

25 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

Arochlor  1221 »  LLE  ECD 

(IDL-  0.2  ue/llMDL-  0.4  us/1> 
No.  of  Sammies 

15 

16 

25 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

w 

Arltlueetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

Arochlor  12321  LLE  ECD 

(IDL-  0.2  ue/llMDL-  0.4  ue/1) 
No.  of  Sammies 

IS 

16 

25 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

ArithMtic  Mean 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

Arochlor  12421  LLE  ECD 

(IDL-  0.2  ue/llMDL-  0.4  ue/1) 
No.  of  Sammies 

15 

16 

25 

No.  Detected 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

ArithMtlc  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

TABLE  F— 13 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  AROMATICS 
(Continued) 

Blue  Plain*  Potomac 

Nitrified  River 

Effluent  Estuary 

(eel  <•*) 

EEWTP 

Blend 

Tank 

Arochlor  12481  LLE  ECD 

( IDL"  0.2  ue/1 t MDL-  0.4  ue/1 ) 

No.  of  Soar)#*  IS 

16 

25 

No.  Dotoctad 

0 

0 

0 

No.  Abovo  MOL 

0 

0 

0 

Arithmetic  Moan 

NO 

ND 

ND 

Median  Value 

NO 

ND 

ND 

90X  Loo*  Than 

NO 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

Arochlor  12S4t  LLE  ECD 


(IDL-  0.1  u*/1tN0L«  0.4  u*/1 ) 


No.  of  Saamles 

15 

16 

25 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90X  Le*s  Than 

ND 

ND 

ND 

Maxi mu a  Value 

ND 

ND 

ND 

Arochlor  12601  LLE  ECD 


( IDL-  0.1  u*/ltMDL-  0.4  ue/1) 


No.  of  Saamle* 

15 

16 

25 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithaetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

NO 

90X  Less  Than 

ND 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

TABLE  F— 14 

CHARACTERIZATION  OF  INFLUENTS  —  14  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  PESTICIDES  /  HERBICIDES 

(Not* ■  Analysis  for  compounds  br  Acid  a/  aothvlation 
and  by  CLS  OCMS  besan  on  1  December.  1981 > 


Bluo  Plains 
Nltrifiod 
Effluent 
<**> 


Potomac 

Rivop 

Estuary 

(oo) 


EEWTP 

Blond 

Tank 


A1  dr Ini  LLE  ECO 

(IDL-  0.01  ue/l 1MDL- 
No.  of  Saaplos 

0. 10  ue/l ) 

10 

11 

20 

No.  Dotoctod 

0 

0 

0 

No.  Abovo  MOL 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

ND 

Median  Value 

NO 

NO 

ND 

90S  Less  Than 

NO 

ND 

ND 

Maxlaua  Value 

NO 

ND 

ND 

Atrasinet  Base  neut.  LLE  OCMS 
(IDL-  s.0  ue/UMDL-  9.0  ue/1> 

No.  of  Saaples  14 

No.  Detected  0 

No.  Above  MOL  0 

Arithmetic  Mean  ND 

Median  Value  ND 

90X  Less  Than  ND 

Maxlaua  val ue  ND 

14 

0 

0 

ND 

ND 

ND 

ND 

27 

0 

0 

ND 

ND 

ND 

ND 

A1 pha-BHCi  LLE  ECO 

(IDL*  0.01  ue/IIMOLa  0.20 
No.  of  8aarles 

us/1  > 

15 

14 

23 

No.  Detected 

1 

2 

1 

No.  Above  MEL 

0 

0 

0 

Arithmetic  Mean 

NQ 

NQ 

NQ 

Median  Value 

ND 

ND 

ND 

90X  Less  Than 

ND 

NQ 

ND 

Maxlaua  Value 

NQ 

NQ 

NQ 

Bota-BHCi  LLE  ECO 

(IDL-  0.01  us/llMOL-  0.20 
No.  of  Saa^les 

ue/1 1 

13 

14 

23 

No.  Dotoctod 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

Arlthaetlc  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

Maxlaua  Value 

ND 

ND 

ND 

Delta-BHCi  UJE  ECD 

(IDL-  0.01  uo/llHDL-  0.03 
No.  of  Samples 

us/1  > 

13 

14 

23 

No.  Detected 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90%  Less  Than 

NO 

ND 

ND 

Maximum  Value 

ND 

NO 

ND 

F-0-68 


'  v'VWV  ‘ 


o» 


1 


TABLE  F-14 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  PESTICIDES  /  HERBICIDES 
(Continued) 


B1u«  Plains 
Nitrified 
Effluent 
<**> 


Potomac 

Rivar 

Estuarv 

(**> 


")Wii -mtr*  1 1  f  ECO 

(IDL-  O.Ol  us/UMOL*  0.02  ua/1) 


No.  of  Socles 
No.  Ootoctod 


No.  Above  MOL 

7 

0 

7 

Arithmetic  Mean 

0.03b 

NO 

0.019 

Standard  Deviation 

0.038 

0.031 

Geometric  Mean 

0.020 

0.009 

Smread  Factor 

3.64 

3.65 

Median  Value 

ND 

ND 

ND 

90X  Less  Than 

0.09 

ND 

0.04 

Maximum  Value 

0.11 

NO 

0.15  ‘ 

Chlordanei  LLE  ECD 

( IDL-  0.01  ue/llMDL-NA 

ue/1 ) 

No.  of  Samrlos 

10 

11 

20 

No.  Detected 

0 

0 

0 

No.  Above  HDL 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

4,4'-DDDl  LLE  ECD 

( IDL-  0.01  ue/HMDL-  0. 

10  ue/1) 

No.  of  Samrlos 

IS 

16 

25 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

(IDL-  0.01  uo/HHDL*  1.00  ue/1  > 
No.  of  Sammies  19 

No.  Detected  O 

No.  Above  MOL 


Arithmetic  Mean 


Median  Value 
90%  Less  Than 
Maximum  Value 


4. 4' -DOT t  LLE  ECO 

< IDL”  0.01  ue/1 iMDLm  0.09  ue/1) 


No.  of  Sammies 

19 

16 

25 

No.  Detected 

0 

1 

0 

No.  Above  MOL 

0 

0 

0 

Arithmetic  Mean 

NO 

NQ 

ND 

Median  Value 

NO 

ND 

ND 

90X  Less  Than 

NO 

NO 

ND 

Maximum  value 

NO 

NQ 

ND 

TABLE  F-14 

CHARACTERIZATION  OF  INFLUENTS  --  1A  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  PESTICIDES  /  HERBICIDES 
(Continued! 


Blue  Plains 

Nitrified 

Eff 1 uent 
<ee) 

Potomac 

River 

Estuary 

(«) 

EEWTP 

Blend 

Tank 

Diet  dr ini  LLE  ECO 

(IDL-  O.Ol  us/MMOL-  0.10 
No.  of  Sammies 

us/1) 

10 

11 

20 

No.  Oetected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arlthaetic  Mean 

ND 

NO 

ND 

Median  Value 

ND 

NO 

ND 

901  Lees  Than 

ND 

ND 

NO 

Maximum  Value 

NO 

ND 

NO 

Endrini  LLE  ECO 

( IDL“  0.01  ui/HHDL*  0.07 
No.  of  Sammies 

uo/t ) 

10 

11 

20 

NO.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

NO 

ND 

Median  Value 

ND 

ND 

ND 

90X  Lees  Than 

ND 

ND 

NO 

Maximum  Value 

ND 

ND 

ND 

Endesulfan  It  LLE  ECO 

< IDL-  0.01  ue/1 tHDL—  0.03 
No.  of  Saar 1  os 

us/1) 

IS 

1A 

25 

No.  Detectod 

A 

0 

4 

No.  Above  MDL 

3 

0 

0 

Arithmetic  Mean 

0.01A 

ND 

NQ 

Standard  Deviation 

Geometric  Mean 

3 oread  Factor 

Mod lan  Value 

0.01A 

0.019 

1.73 

ND 

ND 

NO 

90%  Less  Than 

0.04 

ND 

NQ 

Maximum  Value 

O.OS 

ND 

NQ 

Endosulfan  Its  LLE  ECO 

( IDL-  0.01  us/HMOL-  0.03 
No.  of  Sammies 

US/1  ) 

IS 

1A 

23 

No.  Detocted 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

Arithaietlc  Moan 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

NO 

ND 

(IDL-  0.01  uo/llHOL-  0.02 

No.  of  tempi  os 

us/1 ) 

IS 

1A 

25 

No.  Detocted 

0 

0 

1 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

NQ 

Median  Value 
BOX  Le»»  Than 
Maximum  Value 


ND 

NO 

ND 


ND 

ND 

ND 


ND 

ND 

NQ 


V-V.V/ 


TABLE  F— 14 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  PESTICIDES  /  HERBICIDES 
(Continued) 


Blue  Plains 

Nitrified 

Effluent 

(#*) 

Potoaac 

River 

Estuary 

(e#> 

EEWTP 

B1  «nd 

Tank 

Htrttclilori  LLE  ECD 

( IDL-  0.01  us/1 1MDL-  0.20 
No.  of  SuoHi 

us/1  > 

10 

11 

20 

No.  Dotoctod 

1 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arl chaotic  Mean 

NQ 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90X  Lees  Than 

NO 

NO 

ND 

Maxlaua  Value 

NQ 

ND 

NO 

Hentachlor  eroxidei  LLE  ECD 
(IDL-  0.01  ue/llMDL-  0.10 
No.  of  Saaeles 

us/1  > 

10 

11 

20 

No.  Detected 

0 

0 

0 

No.  Above  K  L 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

NO 

Median  Value 

NO 

ND 

NO 

90%  Less  Than 

ND 

ND 

ND 

Maxlaua  Value 

ND 

ND 

ND 

Hexachlorocvelopentadienet  Base  neut.  LLE  OCMS 
(IDL-  1.0  ue/1 IMDL-20.0  ue/1 1 
_  No.  of  Saarles  16 

16 

27 

jfgOb  No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

ArithMtlc  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

Maxlaua  Value 

ND 

ND 

ND 

Hexachl orocvcl orentadiene*  CLS  OCMS 
(IDL-  0.010  ue/llMDL-  0.340  uo/1) 

No.  of  Saarles  27 

26 

29 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

Maxlaua  Value 

ND 

ND 

ND 

(IDL-  0.01  i  /l I MDL—  2.00 
No.  of  Saaplt-s 

us/1 ) 

IS 

16 

23 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arlthaetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

Maxlaua  Value 

ND 

ND 

ND 

TABLE  F— 14 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  PESTICIDES  /  HERBICIDES 

(Continued) 


Blue  Plains 

Potoaac 

EEWTP 

Nitrified 

River 

Blend 

Effluent 

Estuary 

Tank 

(ee) 

(#*) 

Mothoxvchl on  LLE  ECO 

( IDL-  0.01  ua/1 (MDL-  0.09  uo/1 ) 

Ns.  s f  Sasolti 

IS 

16 

23 

No.  Dotsetsd 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

Arlthaetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90*  Less  Than 

ND 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

Toxarhenei  LLE  ECO 

(IDL-  0.01  ue/liMDL— NA  us/1 ) 

No.  of  Saarles 

IS 

16 

2S 

No.  Detected 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

Arlthaetic  Mean 

NO 

ND 

ND 

Median  Value 

ND 

ND 

NO 

90*  Less  Than 

ND 

NO 

ND 

Maxiaua  Value 

ND 

ND 

ND 

2.3.7. 8-Tetrachl orodlbenze-r-dioxini  Base  neut.  LLE  OCHS 

(IOL-10.0  us/1 1HDL-NA  ue/1 ) 
No.  of  Saarles 

16 

16 

27 

No.  Detected 

0 

0 

0 

No.  Above  HDL 

0 

0 

0 

Arlthaetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90*  Less  Than 

ND 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

Tricresol  rhesrhatei  Base  neut. 

LLE  GCMS 

(IDL-SO.O  us/1  IMP. -NA  us/1) 
No.  of  Snarl es 

16 

16 

27 

No.  Detected 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

Arithaetlc  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90*  Less  Than 

ND 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

2.4-01  LLE  (w/  aethvl.)  ECO 

(IDL-  0.1  us/llHDL-  0.1  us/1) 

No.  of  Saarles 

12 

13 

24 

No.  Detected 

1 

1 

1 

No.  Above  MOL 

1 

1 

1 

Arlthaetic  Mean 

0.06 

0.06 

O.OS 

Standard  Deviation 

O.OS 

0.04 

0.02 

Rodion  Valuo 
90*  Loo  Than 


ND 

NO 


ND 

ND 


ND 

ND 


TABLE  F— 14 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  --  PESTICIDES  /  HERBICIDES 
(Continued) 


Blue  Plains 

Nitrified 

Effluent 

<**> 

Potomac 

River 

Estuarv 

<**> 

EEWTP 

Blond 

Tank 

2.4.9-Ti  LLE  <M/  aethvl 
(IDL-  0.1  ue/UHOL- 
Ne.  of  Samples 

.)  ECD 

0.3  us/1) 

12 

13 

24 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

VOX  Lee*  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

2.4,9-TPl  LLE  <M/  methyl.)  ECO 


( IDL-  0.1  ue/ 1 1 MDL-  O.S  ue/1  ) 


No.  of  Samples 

12 

13 

24 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 
VOX  Lee*  Than 
Maximum  Value 


ND 

ND 

ND 


ND 

ND 

ND 


ND 

ND 

ND 


TABLE  F-13 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 
MISCELLANEOUS  QUANTIFIED  ORGANIC  CHEMICALS 

(Notai  Analysis  For  compounds  by  Acid  w/  aathylation 
and  bv  CLS  OCMS  basan  on  1  Dacaabar.  1981) 


Blua  Plains 

Nitrifiad 

Effluant 

<aa> 

Potoaac 

Rivar 

Estuary 

<aa) 

EEWTP 

Bland 

Tank 

N-Nltrosodlaathylaainai  Basa  naut.  LLE  OCMS 
( IDL"  0.5  US/I »MDL“10.0  US/1 ) 

No.  of  Saaplas  16 

16 

27 

No.  Datactad 

0 

0 

0 

No.  Abova  MDL 

0 

0 

0 

Ar ithaat ic  Maan 

NO 

NO 

NO 

Madian  Valua 

NO 

NO 

NO 

BOX  Loss  Than 

NO 

NO 

ND 

Haxiaua  Valua 

NO 

NO 

NO 

N-NitrssodlPhanv1aaina<  Basa  naut.  LLE  OCMS 
(IDL-  o.l  u«/1 IMOL-  9.0  us/1> 


No.  of  Saaplas 

11 

11 

22 

Ns.  Ostoctsd 

0 

0 

0 

NO.  Abova  MOL 

0 

0 

0 

Arithaatic  Naan 

ND 

NO 

ND 

Madian  valua 

NO 

NO 

ND 

BOX  Lass  Than 

ND 

NO 

ND 

Haxiaua  Valua 

ND 

ND 

ND 

N-Nltrosadlpropylaaino>  Basa  naut 

.  LLE  OCHS 

( IDL*  0.9  us/I IMOL-  3.0  us/1) 

No.  of  Saaalas 

11 

11 

22  | 

No.  Datactad 

0 

0 

0  ' 

No.  Abova  MOL 

0 

0 

0 

Arithaatic  Moan 

NO 

NO 

ND 

Madian  Valua 

ND 

ND 

ND 

BOX  Lass  Than 

ND 

NO 

ND 

Haxiaua  Valua 

ND 

ND 

ND 

1 -Dr  oao— 4-phanoxv banzana I 
< IDL-  0.9  us/llMDL*  5. 
No.  of  Saaplas 

Basa  naut.  LLE  OCHS 

0  us/1) 

16 

16 

27 

No.  Datactad 

0 

0 

0 

No.  Abova  MOL 

0 

0 

0 

Arithaatic  Maan 

ND 

NO 

NO 

Madian  Valua 

ND 

ND 

ND 

BOX  Lass  Than 

NO 

NO 

ND 

Haxiaua  Valua 

ND 

ND 

ND 

1 -Br  oao-4-phanoxv ban zana  > 
< IDL-  0.001  us/ 1 IMOL- 
No.  of  Saaplas 

CLS  OCMS 

0.030  us/1 > 

27 

26 

29 

No.  Datactad 

0 

0 

0 

No.  Abova  HOL 

0 

0 

0 

Arithaatic  Maan 

NO 

NO 

ND 

Madian  Valua 

ND 

ND 

ND 

BOX  Lass  Than 

NO 

NO 

ND 

Haxiaua  Valua 

ND 

ND 

ND 

TABLE  F-15 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  I  FEBRUARY  1983 
MISCELLANEOUS  QUANTIFIED  ORGANIC  CHEMICALS 
(Continued) 


Blue  Plain* 
Nitrified 
Effluent 

(**) 


Potoeec 

River 

Estuarv 

<**) 


1— Chloro— 4— phenoxrbenzenei  Base  neut. 
(IDL*  O.S  Uf/IIMOL*  8.0  ue/1) 

No.  of  taaslei  14 
No.  Detected  0 
Me.  Above  MDL  0 


LLE  GCMS 


Arithmetic  Mean 


Median  Value 
90S  Less  Than 
Maximus  Value 


l~Chloro-4-Phenoxvbenzene«  CLS  GCMS 
(1DL-  0.001  ue/1tH0L>  0.030  ue/1) 
No.  of  Samples  27 

No.  Detected  ~  0 

No.  Above  MDL  0 


Arithmetic  Mean 


Median  Value 
90S  Less  Than 
Maximum  Value 


2-Chf oroethrlvinvlethert  purse  l>  trap  GCMS 
(IDL-  0.1  us/HMOL-NA  ue/1  > 

No.  of  Samples  28 
No.  Detected  O 
No.  Above  MOL  0 


Arithmetic  Mean 


Median  Value 
90S  Less  Than 
Maximum  Value 


2-Chloroethvlvinvletheri  Base  neut.  LLE  GCMS 
( IDL*  1.0  ue/llMDLmNA  ue/1) 

No.  of  Samples  16 
No.  Detected  0 
No.  Above  MDL  0 


Arithmetic  Mean 


Median  Value 
90S  Less  Than 
Maximum  Value 


1> l'-(H*thvlenebls(oxr) )-bis-2-chloroethanei  Base  neut. 
(IDL*  O.S  ue/MMDL*  3.0  ue/1) 

Me.  of  Samples  11 
No.  Detected  0 
Ms.  Above  MDL  0 


LLE  GCMS 


Ar  i  truest  ic  Mean 


Median  value 
90S  Less  Than 
Maximum  Value 


F-0-75 


TABLE  F-13 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 
MISCELLANEOUS  QUANTIFIED  ORGANIC  CHEMICALS 
(Continued) 


Blue  Plains 

Nitrified 

Effluent 

(ft) 

Potomac 

River 

Estuary 

(**) 

EEWTP 

Blend 

Tank 

1. l'-0xvbis(2-chloroethane) »  Base 
(IDL-  0.3  us/1 (MOL-  4.0  us/1 1 
No.  of  Samples 

neut.  LLE  GCMS 

16 

16 

27 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

ND 

Median  Value 

NO 

ND 

ND 

90X  Less  Than 

NO 

NO 

ND 

Maximum  Value 

NO 

ND 

ND 

( IDL-  0.003  ue/HMDL-  0.080  us/1) 

No.  of  Samples  27 

26 

29 

No.  Detected 

0 

0 

0 

No.  Above  MOL 

0 

0 

O 

Arithmetic  Mean 

NO 

ND 

NO 

Median  Value 

NO 

ND 

ND 

90X  Less  Than 

NO 

ND 

NO 

Maximum  Value 

NO 

NO 

ND 

2.2'-Oxybis(2-chlororrorane)  •  Base  neut.  LLE  OCHS 
(IDL-  O.S  us/llHDL-  3.0  us/1 ) 


No.  of  Samples  16 
No.  Dotoctod  O 
No.  Above  MOL  O 

Arithmetic  Naan  NO 

Median  Val uo  NO 
VOX  Less  Than  NO 
Maximus  Value  NO 


16 

27 

0 

0 

0 

0 

NO 

ND 

ND 

ND 

ND 

NO 

NO 

NO 

Tetrahvdrofurani  rgroe  fc  trar  OCMS 


(IDL-  0.5  US/1IMDL-  0.2  us/1) 


No.  of  Samples 

28 

29 

40 

No.  Dotoctod 

4 

I 

V 

No.  Above  MOL 

4 

1 

8 

Arithmetic  Moan 

0.66 

0.11 

0.31 

Standard  Deviation 

2.2V 

0.32 

0.66 

Geometric  Moan 

0.02 

Spread  Factor 

14.04 

Median  Value 

ND 

ND 

ND 

VOX  Loss  Than 

1.8 

ND 

1.1 

Maximum  Value 

12.0 

1.8 

3.4 

Acetone  i  nurse  b  tran  0CM9 

(IDL-  0.3  US/1IM0L-  0.3  us/1 ) 


No.  of  Samples 

28 

29 

40 

No.  Dotoctod 

4 

6 

2 

No.  Above  MDL 

4 

6 

2 

Arithmetic  Mean 

2.22 

1.03 

0.94 

Standard  Deviation 

6.84 

2.37 

4.08 

Geometric  Mean 

0.06 

Spread  Factor 

14.40 

Median  Value 

ND 

ND 

ND 

VOX  Less  Than 

4. 1 

3.2 

ND 

Maximus  Value 

33.0 

12.0 

26.0 

F-0-76 


.*/ 
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TABLE  F-13 

CHARACTERIZATION  OF  INFLUENTS  —  16  MARCH  1981  TO  1  FEBRUARY  1983 
MISCELLANEOUS  QUANTIFIED  ORGANIC  CHEMICALS 
(Continued) 


Blue  Plaina 

Nitrified 

Effluent 

<ee) 

Potoaae 

River 

Eatuarv 

(**) 

EEWTP 

Blend 

Tank 

2-Butanonei  aura*  ti  trap 
(IDL-  0.1  ua/llMDL-  1. 
No.  of  Saar lea 

OCHS 
,0  ue/1> 

28 

29 

40 

No.  Dotoctod 

0 

0 

1 

No.  Above  MOL 

0 

0 

0 

Arithmetic  Mean 

NO 

NO 

NQ 

Median  Value 

ND 

ND 

NO 

90%  Leaa  Than 

ND 

ND 

NO 

Haxiaua  value 

NO 

NO 

NQ 

rhoronei  Baa*  nout.  LLE  OCHS 
<  IDL-  O.S  ua/llHDL-  3.0  ua/1  > 


No.  of  Saarlea 

16 

16 

77 

No.  Detected 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

ND 

Median  Value 

ND 

ND 

ND 

901  Leaa  Than 

ND 

ND 

NO 

Haxiaua  Value 

NO 

ND 

NO 

Oeoaaini  CLS  OCHS 

(IDL-  0.0003  ue/l  IHDL- 

0.0300  ua/1 ) 

No.  of  Saarlea 

27 

26 

29 

No.  Detected 

8 

13 

9 

No.  Above  MOL 

0 

0 

0 

Arittueetic  Mean 

NO 

NO 

NQ 

Median  Value 

ND 

ND 

ND 

90Z  Leaa  Than 

NQ 

NQ 

NQ 

Haxiaua  Value 

NQ 

NQ 

NQ 

Methvl laoborneol i  CLS  0CH8 

(IDL-  0.0003  ue/llMDL-  0.0400 

ua/1 ) 

No.  of  8aarlea 

27 

26 

29 

No.  Detected 

2 

1 

0 

No.  Above  MOL 

1 

0 

0 

Aritlueetic  Mean 

0.0033 

NQ 

ND 

Standard  Deviation 

0.0133 

Median  Value 

ND 

ND 

ND 

90%  Leaa  Than 

ND 

ND 

ND 

Haxiaua  Value 

0.067 

NQ 

ND 

TABLE  F  -  14 

CHARACTERIZATION  OF  INFLUENTS 

ORGANIC  CHEMICALS  TENTATIVELY  IDENTIFIED  BY 

VOLATILE  ORGANIC  ANALY8I8  (SURGE  AND  TRAP.  QC/H8) 
(Conoantrationa  rarortad  in  ua/L) 

Blua  Plaina  Potoaae 

Nitriflad  Rlvar 

Effluant  Eatuarr 

EEHTF 

Bland 

Tank 

I  SYNTHETIC  OMAN I C  CHEMICALS  —  HAL  OGE MATED  ALKANES 

i  Kthantt 

3  1  »2-OioKlor«-l  >t.2»2-utrifluoriitiim 

T  N«.  a#  Tiati  Dataotad  / 

Na. 

of  Saarlaa 

1  /  29 

1  /  78 

1  /  40 

i 

0.9 

1.2 

0.9 

N  SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS 

|  l-Ctkrl-4-aathrlkaniana 

R  No .  af  Tiaoa  Dataotad  / 

Na. 

of  Saarlaa 

0/29 

1  /  2B 

0/40 

3  Sanaa  af  Conoantrationa 

ND 

3 

ND 

5  NtliylKliylltnstiiti  <4  Hrthylpthrlo*  '7 -nt 

!  Na.  of  Tlaaa  Dataotad  / 

Na. 

af  Saarlaa 

0/29 

2/20 

0/40 

3  Sanaa  of  Canaantrat i oni 

ND 

NO  -  2 

ND 

d  1 .2. 3-Tr laathrlkanxana 

1  Na.  of  Ttaaa  Dataatad  / 

Na. 

of  Saarlaa 

0/29 

3  /  28 

0/40 

ND 

NS  -  3.5 

ND 

1  MISCELLANEOUS  ORGANIC  CHEMICALS 

1  Aloahola 

I  1-Botanal 

No.  of  Tiaoa  Dataatad  / 

Na. 

of  Saarlaa 

0/29 

0/28 

1/40 

ND 

ND 

0.1 

Alkanaa 

I  Butana 

1  No.  of  Tiara  Dataotad  / 

Na. 

of  Saarlaa 

1  /  29 

0/28 

0/40 

I  Sanaa  of  Canoontrationa 

0.3 

ND 

ND 

J  2.4-Diaathrlrantana 

"1  No.  of  Tlaaa  Dataatad  / 

Na. 

of  Saarlaa 

0/29 

0/28 

1  /  40 

Ranaa  of  Conoantrationa 

ND 

ND 

0.1 

Ha x an a 

Na.  af  Tlaaa  Dataotad  / 

Na. 

af  Saarlaa. 

2/29 

2/28 

4/40 

Ranaa  of  Conoontratiana 

0.1  -  0.2 

0.1 

NS  -  0.1 

2-Hathrlkutana 

No.  of  Tlaaa  Dataotad  / 

No. 

of  Saarlaa 

5/29 

2/28 

3/40 

Ranaa  of  Conoantrationa 

0.1  -  O.B 

0.1  -  0.3 

-  0.3  |m| 

2-Hatkrlrrorano 

Pf 

No.  of  Tlaaa  Dataotad  / 

Na. 

af  Saarlaa 

0/29 

1  /  28 

1/40 

Ranaa  of  Conoantrationa 

ND 

0.9 

1.0 

Fontana 

No.  of  Tlaaa  Dataatad  / 

Na. 

of  Saarlaa 

0/29 

0/28 

1  /  40 

Ranaa  of  Conoontratiana 

ND 

ND 

0.6 

7.2.4-Triaathylkaitano 

No.  of  Ttaaa  Dataatad  / 

No. 

af  Saarlaa 

0/29 

1  /  28 

0/40 

Ranaa  af  Canoontrationa 

ND 

0.9 

ND 

2.4.4-Triaothrlrontano 

No.  of  Tlaaa  Dataatad  / 

Na. 

of  Saarlaa 

2/29 

2/28 

2/40 

Ranaa  of  Conoontratiana 

0.2 

0.2 

0.2  -  0.3 

No.  of  Tiaoa  Dotootod  / 

No. 

of  Saarlaa 

0/29 

1/28 

0/40 

Ranaa  af  Conoantrationa 

ND 

2.2 

ND 

AUtnti 

l-Butona 

1  No.  of  Tlaaa  Dataotad  / 

No. 

of  Saarlaa 

1  /  29 

0/78 

4/40 

1  Ranaa  of  Canoontrationa 

1.1 

ND 

NO  -  0.3 

3  2.4.4-TriaatkrI-l-rantana 

■j  No.  of  Tlaaa  Dataotad  / 

No. 

of  8aarlaa 

2/29 

0/28 

0/40 

j  Ranaa  of  Conoantrationa 

0.2  -  0.4 

ND 

ND 

1  Crolto  Alkanaa 

3  Hathrlerolorantana 

1  No.  of  Tlaaa  Dataotad  / 

Na. 

of  Saarlaa 

0/29 

0/28 

1  /  40 

Ranaa  of  Conoantrationa 

ND 

ND 

NO 

Crollo  Alkanaa 

l-Nattirl-4-<  1-oathrlathan 

'Do 

rolohOMtno 

No.  af  Tlaaa  Dataotad  / 

No. 

of  Saarlaa 

0/29 

1  /  28 

0/40 

Ranao  of  Conoantrationa 

ND 

2.3 

ND 

Eronidaa 

Oalrana 

No.  of  Tlaaa  Dataotad  / 

NO. 

of  Saarlaa 

0/29 

0/20 

t  /  40 

Ranaa  of  Conoantrationa 

ND 

ND 

NO 

C4-0alrana 

No.  of  Tlaaa  Dataotad  / 

Na. 

of  Saarlaa 

0/29 

0/28 

1  /  40  .'-V- 

Ranaa  af  Canoontrationa 

ND 

ND 

0.9  „*-V- 

To t raaatH a  1 -oalrana 

\" 

Na.  of  Tlaaa  Dataatad  / 

No. 

of  Saarlaa 

1  /  29 

0/28 

0/40 

Ranaa  of  Canoontrationa 

0.6 

ND 

ND 

P-0- 

78 

K 

i 

1 

TABLE  F  -  16 

CHARACTERIZATION  OF  INFLUENTS 
ORGANIC  CHEMICALS  TENTATIVELY  IDENTIFIED  BY 
VOLATILE  ORGANIC  ANALYSIS  (PURGE  AND  TRAP.  GC/MS) 
(Continued) 


Ether* 

DiaethoxyproPan* 

No.  of  Tiae*  Detected  /  Ne. 
Renee  of  Concentration* 

1. l'-Oiaethoxypropen* 

No.  of  Tie**  Detected  /  No. 
Rene*  of  Concentrations 
2-H*thoxy-2-a*thy| propane 
No.  of  Tiae*  Detected  /  No. 
Ranee  of  Concentration* 

1 . 1 '-Oxvbi sethane 

No.  of  Tiae*  Detected  /  No. 
Ranee  of  Concentration* 

I. l'-Oxrbisaethan* 

No.  of  Tiae*  Detected  /  No. 
Ranee  of  Concentrations 
2 > 2 ' -Oxyb i s pr open* 

No.  of  Tiae*  Detected  /  No. 
Ranee  of  Concentrations 

Sulfur  containine  oreanic  coapounds 
Carbon  disulfide 

No.  of  Tiae*  Detected  /  No. 
Ranee  of  Concentrations 
Thiobisaethan* 

No.  of  Tiae*  Detected  /  No. 
Ranee  of  Concentrations 


Blue  Plains 
Nitrified 
Effluent 

Potoaac 

River 

Estuary 

EEWTP 

Blend 

Tank 

of  Saaple* 

1  /  29 

0/28 

1/40 

0.9 

NO 

0.4 

of  Soap  las 

S  /  29 

1  /  28 

4/40 

0.*  -  1.0 

0.3 

0.2  -  0.7 

of  Saaple* 

3/29 

0/28 

2/40 

0.1-1 

NO 

o.i  -  o.: 

of  Saaple* 

16/29 

1  /  28 

19  /  40 

0.1  -  2.7 

1. 1 

NO  -  1.7 

of  Saaple* 

1  /  29 

0/28 

1  /  40 

1.3 

NO 

0.6 

of  Saaple* 

9/29 

0/28 

13  /  40 

0.3  -  3.6 

NO 

NQ  -  1.8 

of  Saaple* 

4/29 

1  /  28 

2/40 

0.1  -  0.4 

0.3 

0.2  -  0. 

of  Saaple* 

3/29 

0/28 

4/40 

0.3  -  0.3 

ND 

NQ  -  1.3 

TABLE  F  -  17 

CHARACTER ! ZAT ION  OF  INFLUENTS 
ORGANIC  CHEMICALS  TENTATIVELY  IDENTIFIED  BY 
ACID  EXTRACTION  (N  /  METHYLATION)  AND  QC/HS 
(Csnaantratisna  rarsrtad  In  ua/L> 


Bias  Flsins 

Fstsaas 

Nltrifiad 

Bi«nr 

Eff iusnt 

Estuary 

SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS 

< Nsn-Hal aaanatad ) 

Bsnzsta  aaid 

Na.  af  Tinas  Dataatad  / 

Ns. 

of 

8aarlss 

0/19 

0/19 

NO 

ND 

MISCELLANEOUS  ORGANIC  CHEMICALS 

Oraaais  Aalda 

Daaanaia  aaid 

Na.  af  Tiaaa  Dataatad  / 

Ns. 

of 

Saarlas 

1  /  19 

0/19 

Raaaa  af  Caaaantratiana 

O.B 

ND 

DHtitMifl  >oi4 

N«.  of  Tines  Detected  / 

Ns. 

af 

Saanlss 

4/19 

9/19 

Raaaa  af  Caaaantratiana 

1  -  19 

1  -  12 

Na.  af  Tiaaa  Dataatad  / 

Ns. 

of 

Saarlas 

6/19 

4/19 

Ranaa  af  Caaaantratiana 
9-Haaadssansia  aaid 

0.4  -  19 

0.9  -  140 

Na.  af  Tiaaa  Dataatad  / 

Ns. 

of 

Saarlas 

1  /  19 

0/19 

Ranaa  af  Caaaantratiana 
13. 14-Oatadaaadianaia 

1.9 

ND 

Ns.  af  Tiaaa  Dataatad  / 

Ns. 

of 

Saarlas 

1  /  19 

2/19 

Ranaa  af  Csnaantratisna 
Oatadaaanaie  aaid 

3 

1  -  92 

Na.  af  Tiaaa  Dataatad  / 

Ns. 

of 

Saarlas 

9/19 

6/19 

Ranaa  af  Csnaantratisna 
Tatradaaanaia  aaid 

1  -  10 

0.2  -  90 

Na.  af  Tiaaa  Dataatad  / 

Ns. 

af 

Saarlas 

6/19 

6/19 

Ranaa  af  Canaantratians 
13-Tatradaarnsis  aaid 

1  -  11 

0.7  -  27 

Na.  af  Tiaaa  Dataatad  / 

Ns. 

af 

8aarlas 

0/19 

1  /  19 

Raaaa  af  Csnaantratisna 

ND 

9 

F-0-80 


EENTF 
■  land 
Tank 


1/19 

7 


0  /  IS 

ND 

4/19 

2-7 

S  /  19 
0.3  -  34 

0/19 

ND 

1  /  19 
2 

3/19 

0.2  -  18 

9/19 
0.4  -  9 

0/19 

ND 


TABLE  f  -  18 

CHARACTERIZATION  OR  INELUENTS 
OROANIC  CHEMICALS  TENTATIVELY  IDENTIFIED  SY 
BASE/NEUTRAL  EXTRACTION  AND  OC/HS 
(Canaan trail  ant  rtrerttd  In  u«/L> 


Dlua  Plaint  Potaaaa 

Nltrlfiad  Rlwar 

Efflwant  Ettuarr 


SYNTHETIC  OR BAN I C  CHEMICALS  —  AROMATIC  HYDROCARBONS 

(Nan'Halaaanatad) 

MiimU 

2.4-Dlt<  1 . 1-BlnatArlntA*!  >-4-aailirlrtiannl 
Na.  aR  Tlaat  Dataatad  /  Na.  of  Saaplaa 
R«M  aE  Canaantratlana 

MISCELLANEOUS  OROANIC  CHEMICALS 
Nltraaan  aantainlna  aaaraundt 

N-(3-MatlirlMtanrl>-aaaiaatda 

Na.  af  Tlaaa  Dataatad  /  Na.  af  Saaplaa 
Sanaa  af  Canaantratlana 

Etkara 

1.1  '-OarkitlZ-aathaarlathana 

Na.  if  Tlaaa  Dataatad  /  Na.  af  Baaalaa 
Ranaa  af  Canaantratlana 


1  /  1A 
2.5 


1  /  1A 
l.A 


1  /  1A 


2.1 


I  /  1A 
2.4 


0  /  1A 
NO 


0  /  1A 

NO 


F-0-81 


EEHTP 

Bland 

Tank 


1  /  27 
2.3 


0/27 

ND 


0/27 

ND 


TABLE  F  -  19 

CHARACTERIZATION  OF  INFLUENTS 
ORGANIC  CHEMICALS  TENTATIVELY  IDENTIFIED  BY 
CLOSED  LOOP  STRIPPING  AND  GC/HS 


Blue  Plain* 
Nitrified 
Effluent 


Potomac 

River 

Estuary 


SYNTHETIC  ORGANIC  CHEMICALS  —  HAL DOE 
Haloeenated  Ethane* 

1>1< 1-Trichioroethane 

No.  of  Tine*  Detected  /  No. 
Ranse  of  Concentration* 

Haloeenated  Alkanes  <C3  or  creator) 
1.2.3— Tri chi  or err oeane 

Ho.  of  Tiaes  Detected  /  No. 
Ranee  of  Concentration* 


HALOOENATED  ALKANES 


of  Sample* 


5/27 
.25  -  2.0 


2/27 
044  -  .049 


5/24 
.  1 15  -  8.4 


0/26 

ND 


5/29 
.13  -  5.5 


0/29 

ND 


SYNTHETIC  ORGANIC  CHEMICALS  ~  HALOOENATED  ALKENES 
Haloeenated  Alkenes  <C3  or  creator  1 
trans-1 . 3-01 ch I  or opr omen* 

No.  of  Tiaes  Detected  /  No.  of  Saaple* 
Ranee  of  Concentration* 

SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS 
Alkvl benzene* 

1 . 3-Diethvl Benzene 

No.  of  Tiae*  Detected  /  No.  of  Saaple* 
Ranee  of  Concentration* 

1  •  4-D1 • thv I  benzene 

No.  of  Tiae*  Detected  /  No.  of  Saaple* 
Ranee  of  Concentration* 

Diethvlaethv! benzene 

No.  of  Tiao*  Detected  /  No.  of  Saaple* 
Ranee  of  Concentration* 

( 1. 1-Diaethvlethvl > benzene 

No.  of  Tiaes  Detected  /  No.  of  Saaple* 
Ranae  of  Concentration* 
l»3-Dia*thvl-3-<i-a*thv1*thvl  >  benzene 
No.  of  Tiae*  Detected  /  No.  of  Saaple* 
Ranee  of  Concentration* 


Ranee  of  Concentration* 
2.4-Diaethvl-l-i  1-aethvl ptopy!  )b< 
No.  of  Tiaes  Detected  /  No.  of 
Ranse  of  Concentration* 

< 1. 1-Oiaethvlpropvl ) benzene 

No.  of  Tiae*  Detected  /  No.  of 
Ranee  of  Concentration* 

< 1 . l-Dia*thvl-2-pr*p*nrl > benzene 


Ran**  of  Concentration* 
1-EthYl -2. 4-diaethvl benzene 
No.  of  Tiaes  Detected  /  No 
Ranee  of  Concentrations 

1 - Ethyl -3. 5-diaethvl benzene 
No.  of  Tiaes  Detected  /  No 
Ranso  of  Concentration* 

2- Et  hv  1  - 1 . 4— d  iaethv!  benzene 
No.  of  Tiaes  Detected  /  No 
Ranee  of  Concentration* 

4-Ethvl -1 . 2-d iaethv 1  benzene 
No.  of  Tiaes  Detected  /  No 
Rone*  of  Concentrations 
1-Ethonvl -2-aethvl benzene 
No.  of  Tiao*  Detected  /  No 
Rons*  of  Concentrations 
l-Ethvl-2-aothvlbonzono 


Ran**  of  Concentrations 
l-Ethvl-4-aethvl bonzon* 

No.  of  Tiae*  Detected  /  No.  of  Saaple* 
Ranse  of  Concentration* 
l-Ethvl-4-< i-aethvlethvl ) benzene 


0/27 

ND 

I  eeenated) 


2/26 
.015  -  .18 


.0085  -  .10 


5/27 
.0036  -  .057 


.009  -  .18 


15  /  26 
.006  -  .070 


0/29 

ND 


of  Saaple* 

0/27 

2/26 

1  /  29 

NO 

.012  -  .028 

.0086 

of  Saaple* 

1  /  27 

4/26 

0/29 

.030 

.032  -  .039 

ND 

of  Saaple* 

1/27 

2/26 

0/29 

.041 

.032  -  .055 

ND 

of  Saaple* 

0/27 

5/26 

0/29 

ND 

.0028  -  .040 

ND 

) benzene 

ef  Saaple* 

0/27 

2/26 

0/29 

ND 

.022  -  .049 

ND 

) benzene 

ef  Saaple* 

1  /  27 

0/26 

1  /  29 

.050 

ND 

.029 

1 ) benzene 

ef  Saaple* 

0/27 

1  /  26 

0/29 

ND 

.041 

ND 

of  Saaple* 

0/27 

5/26 

1  /  29 

ND 

.020  -  .070 

.090 

of  Saaple* 

0/27 

1  /  26 

0/29 

ND 

.091 

ND 

of  Saaple* 

0/27 

3/26 

0/29 

ND 

.013  -  .10 

ND 

of  Saaple* 

1  /  27 

6/26 

1  /  29 

.028 

.030  -  .096 

.014 

of  Saaple* 

1  /  27 

5/26 

1  /  29 

.039 

.019  -  .120 

.053 

of  Saaplos 

I  /  27 

6/26 

3/29 

.081 

.0041  -  .075 

.016  -  .o: 

of  Saaple* 

0/27 

1  /  26 

0/29 

ND 

.033 

ND 

of  Saaple* 

8/27 

17  /  26 

11/29 

.0034  -  .077 

10/29 
.0037  -  .048 


No.  of  Tiae*  Detected  /  No.  of 

Saap 1 e  * 

0/27 

3/26 

0/29 

Ranee  of  Concentration* 

ND 

.0084  -  .059 

ND 

( l-Ethvlrropvl ) benzene 

No.  of  Tiae*  Detected  /  No.  of 

Saap 1  *  s 

0/27 

1  /  26 

0/29 

Ranse  of  Concentration* 

ND 

.043 

ND 

< 1-Methvlethvl ) benzene 

No.  of  Tiae*  Detected  /  No.  of 

Saaple* 

2/27 

3/26 

1/2? 

Ranee  of  Concentration* 
l-M*thvl-2-< 1-aethvlethvl ) benzene 

.0016  -  .011 

.0067  -  .019 

.0076 

No.  of  Tiae*  Detected  /  No.  of 

Saaple* 

0/27 

1  /  26 

1  /  2? 

Ranse  of  Concentrations 

1 -Methyl -3- ( 1-aethvlethvl Ibenzent 

> 

ND 

.029 

.  0058 

No.  of  Tiae*  Detected  /  No.  of 

Samples 

0/27 

4/26 

t  /  29 

Ranee  of  Concentrations 

ND 

.025  -  .040 

.012 

P-0-82 


,  ■/.  - 


-N  .  . 


TABLE  F  -  19 

CHARACTERIZATION  OF  INFLUENTS 
ORGANIC  CHEMICALS  TENTATIVELY  IDENTIFIED  BY 
CLOSED  LOOP  STRIPPING  AND  QC/H8 
(Continued) 

Blue  Plain*  PotoMC 

Nitrified  River 

Effluent  Estuary 


l-Methvl -2-pr opy! benzene 


No.  of  Tiaes  Detected  /  No. 

of 

Saaples 

0/27 

3/26 

Ranee  of  Concentrations 

ND 

.0023  -  .033 

1-Hethvl -3-propvl benzene 

No.  of  Tiaes  Detected  /  No. 

of 

Saaples 

0/27 

2/26 

Ranee  of  Concentrations 

ND 

.011  -  .013 

1-Hethvl -4- propyl  benzene 

No.  of  Tiaes  Detected  /  No. 

of 

Saaples 

0/27 

1  /  26 

Ranee  of  Concentrations 

ND 

.033 

Pentaswthvl benzene 

No.  of  Tiaes  Detected  /  No. 

of 

Saarles 

0/27 

2/26 

Ranee  of  Concentrations 

ND 

.016  -  .063 

1-Proeenvl benzene 

No.  of  Tiaes  Detected  /  No. 

of 

Saaples 

0/27 

1  /  26 

Ranee  of  Concentrations 

ND 

.0066 

1.2.3. 4-T«traaethY 1  benzene 

No.  of  Tiaes  Detected  /  No. 

of 

Saaples 

0/27 

1  /  26 

Ranee  of  Concentrations 

ND 

.0097 

1 • 2. 3. 3-Te traaethvl benzene 

No.  of  Tiae*  Detected  /  No. 

of 

Saaples 

1/27 

10  /  26 

Ranee  of  Concentrations 

.042 

.0047  -  .094 

1.2.4. 3-TetrasMthvl benzene 

No.  of  Tiaes  Detected  /  No. 

of 

Saaples 

1/27 

10  /  26 

Ranee  of  Concentrations 

.036 

.0046  -  .076 

1. 2. 3-Trlswthvl  benzene 

No.  of  Tiaes  Detected  /  No. 

of 

Saaples 

11/27 

IS  /  26 

Ranee  of  Concentrations 

.0078  -  .087 

.0073  -  .22 

1 . 2. 4-Tr laethvl benzene 

No.  of  Tisws  Detected  /  No. 

of 

Saswles 

6/27 

13  /  26 

Ranee  of  Concentrations 

.0029  -  .072 

.0033  -  .16 

1.3. 3— Triaethvl benzene 

No.  of  Tiaes  Detected  /  No. 

of 

Saaples 

3/27 

14/26 

Ranee  of  Concentrations 

.022  -  .088 

.0030  -  .14 

Phthalates 

Dibutvl phthalate 

No.  of  Tisws  Detected  /  No. 

of 

Saswles 

0/27 

0/26 

Ranee  of  Concentrations 

ND 

ND 

Diethyl phthalate 

No.  of  Tisws  Detected  /  No. 

of 

Saaples 

0/27 

2/26 

Ranee  of  Concentrations 

ND 

.037  -  .191 

Phenols 

2>6-Bls< 1. 1-diaethyl ethyl )-4-*wthv1 rhenol 

No.  of  Tisws  Detected  /  No. 

of 

Saswles 

0/27 

1  /  26 

Ranee  of  Concentrations 

ND 

.10 

Narhthalenes 

Decahvdronanhthelen* 

No.  of  Tisws  Detected  /  No. 

of 

Samples 

1/27 

2/26 

Ranee  of  Concentrations 

.10 

.063  -  .070 

Dec*hvdro-2-*wthv1 naphthalene 

No.  of  Tisws  Detected  /  No. 

of 

Saaples 

1  /  27 

1  /  26 

Ranee  of  Concentrations 

.033 

.0078 

1 . 3-Diswthv  1  naphtha  1  one 

No.  of  Tiaes  Detected  /  No. 

of 

SaskPles 

0/27 

1/26 

Ranee  of  Concentrations 

ND 

.080 

1.4-Dlaethvl naphtha lone 

No.  of  Tisws  Detected  /  No. 

of 

Samples 

0/27 

1  /  26 

Ranee  of  Concentrations 

ND 

.016 

1.8-Diaethvl naphthalene 

No.  of  Tiaes  Detected  /  No. 

of 

Saaples 

0/27 

1  /  26 

Ranee  of  Concentrations 

ND 

.082 

2. 3-0iae thy Inaphtha lone 

No.  of  Tisws  Detected  /  No. 

of 

Saaples 

0/27 

1  /  26 

Ranee  of  Concentrations 

ND 

.19 

1 . 9-Oiswthv l -1 .2.3. 4-tetrahydronaphthal one 

No.  of  Tiaes  Detected  /  No. 

of 

Saaples 

0/27 

1  /  26 

Ranee  of  Concentrations 

ND 

.043 

2. 6-Diswthy l -1 . 2. 3. 4-tetrahvdr onaphtha 1  one 

No.  of  Tiaes  Detected  /  No. 

of 

Samples 

0/27 

1  /  26 

Ranee  of  Concentrations 

ND 

.  109 

2-Hethvldeeahvdr onaphtha lone 

No.  of  Tiaes  Detected  /  No. 

of 

Soap 1  * s 

2/27 

7/26 

Ranee  of  Concentrations 

.0098  -  .028 

.0034  -  .098 

2-Nethv 1  naphtha! one 

No.  of  Tisws  Detected  /  No. 

of 

Samples 

0/27 

1  /  26 

Ranee  of  Concentrations 


EEWTP 

Blend 

Tank 


0/29 

ND 

1  /  29 
.013 

0/29 

ND 

0/29 

ND 

0/29 

ND 

0/29 

ND 

1/29 

.031 

4/29 
•016  -  .034 

13/29 
.0062  -  .12 

9/29 
.010  -  .084 

8/29 
.0043  -  .092 


1  /  29 
.421 

1  /  29 
.428 


1  /  29 
.066 


0/29 

ND 

0/29 

ND 

0/29 

ND 

0/29 

ND 

0/29 

ND 

0/29 

ND 

0/29 

ND 

0/29 

ND 

0/29 

ND 


0/27 

ND 


1  /  26 
.  12 


0/29 

ND 


TABLE  F  -  19 

CHARACTERIZATION  OF  INFLUENTS 
ORGANIC  CHEMICALS  TENTATIVELY  IDENTIFIED  BY 
CLOSED  LOOP  STRIPPING  AND  GC/MS 
(Continued) 

Blue  Plain*  Potoaac  EEWTP 

Nitrified  River  Blend 

Effluent  Eetuarv  Tank 


2- Hethvl -1 • 2> 3. 4-te trahvdr onanh tha 1 ene 
No.  of  Tiaes  Detected  /  No.  of  Saaelea 
Ranee  of  Concentrations 

It2>3< 4-Tetrahvdr o-2. 6-d  laMthvl  nanh that  ene 
No.  of  Tiaes  Detected  /  No.  of  Saanles 
Ranee  of  Concentrations 
i • 2. 3. 4-Tetrahvdr o-2. 7-diaethv 1 nanhtha I ene 
Me.  of  Tiaes  Detected  /  No.  of  Saanles 
Ranee  of  Concentrations 

1.2.3. 4- Tetrahvdr o-S. 6-diaethvl naphthalene 
No.  of  TIsms  Detected  /  No.  of  Saanles 
Ranee  of  Concentrations 

1.2.3. 4- Tetrahvdro-4. 7-diaethv 1 nanh t ha 1 ene 
No.  of  Tiaes  Detected  /  No.  of  Saanles 
Ranee  of  Concentrations 

1.2.3. 4- Tetrahvdr  o- 1 -.aethv  I  nanh  that  ene 
No.  of  Tiaes  Detected  /  No.  of  Saanles 
Ranee  of  Concentrations 

1.2.3. 4- Tetrahvdr o-2-SMthvl nanhthal ene 
No.  of  TiaMS  Detected  /  No.  of  Saanles 
Ranee  of  Concentrations 

1 • 2. 3. 4-Tetrahvdro-S-aethvl nanhthal ene 
No.  of  Tiaes  Detected  /  No.  of  Saanles 
Ranee  of  Concentrations 

1.2. 3. 4- Tetrahvdro-6 -aethvl nanhthal  ene 
No.  of  Tiaes  Detected  /  No.  of  Saanles 
Ranee  of  Concentrations 

1.2.3. 4- Tetrahvdr onanhtha 1 ene 

No.  of  Tiaes  Detected  /  No.  of  Saanles 
Ranee  of  Concentrations 

Other  aultirine  aroaatics 

2,3-0lhvdro-l. l»3-trisMthvI-3-nhenvl indene 
No.  of  Tiaes  Detected  /  No.  of  Saanles 
Ranee  of  Concentrations 

1. 1- Diaethvl indan 

No.  of  Tiaes  Detected  /  No.  of  Saanles 
Ranee  of  Concentrations 

1 .2- Dlaethvl  indan 

No.  of  Tiaws  Detected  /  No.  of  Saanles 
Ranee  of  Concentrations 

1.3- DiaMthvl  indan 

No.  of  TiaMS  Detected  /  No.  of  Saau>l*s 
Ranee  of  Concentrations 

1.6- Diaethvl indan 

No.  of  Tiaes  Detected  /  No.  of  Saanles 
Ranee  of  Concentrations 

4.4- Diaethvl indan 

No.  of  TIsms  Detected  /  No.  of  Saanles 
Ranee  of  Concentrations 

4. 7- Dlaethvl i ndan 

No.  of  Tiaes  Detected  /  No.  of  Saanles 
Ranee  of  Concentrations 
3.6-Oiatethvl  indan 

No.  of  Tiaes  Detected  /  No.  of  Saanles 
Ranee  of  Concentrations 
Indan 

No.  of  TIsms  Detected  /  No.  of  Saanles 
Ranee  of  Concentrations 

Indene 

No.  of  TIsms  Detected  /  No.  of  Saanles 
Ranee  of  Concentrations 
1-Nethvl indan 

No.  of  TIsms  Detected  /  No.  of  Saanles 
Ranee  of  Concentrations 
4-M*thv1 indan 

No.  of  TIsms  Detected  /  No.  of  Saanles 
Ranee  of  Concentrations 

3- flethvt  indan 

No.  of  Tiaes  Detected  /  No.  of  Saanlos 
Ranee  of  Concentrations 
1. 1 .S-Triaethvl indan 

No.  of  TiaMS  Detected  /  No.  of  Saanles 
Ranee  of  Concentrations 

4.5. 7- Triaethvl indan 

No.  of  TIsms  Detected  /  No.  of  Saanles 
Ranee  of  Concentrations 


0 

/  27 

1  /  26 

1/29 

NO 

.031 

.066 

0 

/  27 

1  /  26 

0/29 

ND 

.027 

ND 

0 

/  27 

1  /  26 

0/29 

ND 

.097 

ND 

1 

/  27 

2/26 

1/29 

049 

.013  -  .035 

.054 

0 

/  27 

1/26 

0/29 

ND 

.12 

ND 

1 

/  27 

2/26 

1  /  29 

062 

.014  -  .043 

.053 

0 

/  27 

2/26 

0/29 

ND 

.026  -  .067 

ND 

0 

/  27 

1  /  26 

0/29 

ND 

.098 

ND 

0 

/  27 

1  /  26 

0/29 

ND 

.098 

ND 

1 

/  27 

3/26 

1/29 

. 

040 

.012  -  .072 

.038 

0 

/  27 

1  /  26 

1 

/  29 

ND 

1.3 

1 

L.6 

0 

/  27 

2/26 

0 

/  29 

ND 

.048  -  .060 

NO 

0 

/  27 

1  /  26 

0 

/  29 

ND 

.072 

ND 

0 

/  27 

4/26 

0 

/  29 

ND 

.013  -  .079 

ND 

0 

/  27 

2/26 

0 

/  29 

ND 

.017  -  .061 

ND 

0 

/  27 

1/26 

0 

/  29 

ND 

.011 

ND 

0 

/  27 

1  /  26 

0 

/  29 

ND 

.013 

ND 

0 

/  27 

1  /  26 

0 

/  29 

ND 

.082 

ND 

1 

/  27 

5/26 

1 

/  29 

053 

.0082  -  .11 

,031 

0 

/  27 

1  /  26 

0 

/  29 

ND 

.078 

ND 

1 

/  27 

2/26 

0 

/  29 

• 

048 

.0037  -  .050 

NO 

1 

/  27 

4/26 

0 

/  29 

022 

.020  -  .031 

ND 

0 

/  27 

2/26 

0 

/  29 

ND 

.013  -  .038 

ND 

0 

/  27 

1  /  26 

0 

/  29 

ND 

.056 

ND 

0 

/  27 

1  /  26 

0 

/  29 

ND 

.081 

ND 

SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  AROMATICS 
Halosonatod  Bonz.nos 

l-Chl oro-3-«*thvI bonzon* 

No.  of  Tiaos  Dotoetod  /  No.  of  SupUi 
Ron**  of  Concentrations 


MISCELLANEOUS  ORGANIC  CHEMICALS 
Aainos 

0-D*C  Y 1  h  YdPOXY  Iuim 

No.  of  Tiaos  Dotoetod  /  No.  of  Su*1oi 
Ran**  of  Concentrations 


Hot ooo not od  Ethers 

1 ■ 3. 3-Tr i chi  or o-2-aothoxvbonzono 
No.  of  Tiaos  Dotoetod  /  No.  of  Soap) os 
Ronso  of  Concentrations 


Hotorocvclic  Compounds 

4. 3-Di ot hYl -2. 3-di hydro-2.  3-dlaothYl f uron 
No.  of  Tiaos  Dotoetod  /  No.  of  Saaplos 
Ronso  of  Concontrotions 
2. 2. 4. 4-To t roao thY 1 totrohvdr of uron 

No.  of  Tiaos  Dotoetod  /  No.  of  Soaolos 
Ronso  of  Concontrotions 


of  Saaplos 


of  Saaplos 


Kotonos 

2. S-DiaothYl -3. 4-hoxonodiono 

No.  of  Tiaos  Dotoetod  /  No.  of  Saaplos 
Ronso  of  Concontrotions 
2. 2-DiaothYl -3-hoxonono 

No.  of  Tiaos  Dotoetod  /  No.  of  Soar 1  os 
Ronso  of  Concontrotions 

2 . 4-Dis»th y 1 -3-hoxonono 

No.  of  Tiaos  Dotoetod  /  No.  of  Saaplos 
Ronso  of  Concontrotions 
4-HYdroxY-4-aothv1 -2-ron tonono 

No.  of  Tiaos  Dotoetod  /  No.  of  Soarlos 
Ronso  of  Concontrotions 
Isorhorono 

No.  of  Tiaos  Dotoetod  /  No.  of  Saaplos 
Ronso  of  Concontrotions 
6-MothYl -l-nonon-4-ono 

No.  of  Tiaos  Dotoetod  /  No.  of  Soap) os 
Ronso  of  Concontrotions 
6-HothYl -S-nonon-4-ono 

No.  of  Tiaos  Dotoetod  /  No.  of  Soaplos 
Ronso  of  Concontrotions 
4-MothYl -2-pontonono 

No.  of  Tiaos  Dotoetod  /N«.  of  Soaplos 
Ronso  of  Concontrotions* 


of  Soaplos 


Natural  Odor  Product ns  Coapounds 


No.  of  Tiaos  Dotoetod  /  No.  of  Soaplos 
Ronso  of  Concontrotions 

1 . 3. 3- Tr iaothvl bi cyc I o-<  2. 2. 1 ) horton-2-ono 
No.  of  Tiaos  Dotoetod  /  No.  of  Soaplos 
Ronso  of  Concontrotions 

1.3.3- TriaothYl-2-oxobiCYclo(2.2.2)octono 
No.  of  Tiaos  Dotoetod  /  No.  of  Soaplos 
Ronso  of  Concontrotions 


> 

0/27 

1  /  26 

0/29 

ND 

.0014 

ND 

1/27 

0/26 

0/29 

.023 

ND 

ND 

1  /  27 

0/26 

0/29 

.0062 

NO 

ND 

1/27 

0/26 

0/29 

.16 

ND 

ND 

0/27 

1/26 

0/29 

NO 

.011 

ND 

1  /  27 

0/26 

0/29 

.022 

NO 

ND 

3/27 

0/26 

2/29 

.006  -  .063 

ND 

.006  -  .016 

1  /  27 

0/26 

1  /  29 

0.013 

ND 

0.041 

0/27 

1/26 

1  /  29 

NO 

.11 

.022 

1  /  27 

1  /  26 

1/29 

0.042 

.200 

.  160 

0/27 

1  /  26 

0/29 

ND 

.034 

ND 

0/27 

1  /  26 

0/29 

ND 

.003 

ND 

2/27 

3/26 

2/29 

.0073  -  .22 

.025  -  .058 

.031  -  .060 

!.  1  Ihopton* 

2/27 

11/26 

3/29 

.029  -  .083 

.0035  -  .046 

.017  -  .062 

1  /  27 

2/26 

2/29 

.088 

.014  -  .031 

.011  -  .070 

0/27 

2/26 

0/29 

ND 

.022  -  .033 

ND 

Orson ic  Acids 

Hoxodocanoic  Acid 

No.  of  Tiaos  Dotoetod  /  No.  of  Soaplos 
Rons*  of  Concontrotions 


0/27 

ND 


Alcohols 

2. 2-DiaothYl-l -butanol 


1  /  26 
.42 


Rons*  of  Concontrotions 

2. 4-DiaothY 1 -4-hoptonol 


Rons*  of  Concontrotions 

3. 4-0iao thY 1 -4-hortonol 


Rons*  of  Concontrotions 
2  •  3-Dii**thY  1  -2-hoxono  1 


Rons*  of  Concontrotions 


1  /  2? 

.  14 


kV.lu.VWA’.v 


of  Saaplos 

0/27 

1  /  26 

0/29 

ND 

.016 

ND 

of 

0/27 

1  /  26 

0/29 

ND 

.016 

ND 

of  Saaplas 

0/27 

1  /  26 

0/29 

ND 

.012 

ND 

of  Samplts 

0/27 

0/26 

1  /  2° 

ND 

ND 

.020 

F-0-85 

.  •  a*  v  *  a  *■  O  v  *  *  ' 

TABLE  F  -  19 

CHARACTERIZATION  OF  INFLUENTS 
ORGANIC  CHEMICALS  TENTATIVELY  IDENTIFIED  BY 
CLOSED  LOOP  STRIPPING  AND  GC/HS 
(Continued) 


No.  of  Tines  Detected  /  No. 
Run  of  Concentrations 

2- Ethvl  hexana  1 

No.  of  Tlsies  Dotoctod  /  No. 
Ranee  of  Concentrations 

1- Hentadecanol 

No.  of  Tistes  Detected  /  No. 
Ranee  of  Concentrations 

3- Heetanol 

No.  of  TIsms  Detected  /  No. 
Ranee  of  Concentrations 
3-HethYl-l-hentanol 

No.  of  Tines  Detected  /  No. 
Ranee  of  Concentrations 

3- tlethvl  -4-henteno  1 

No.  of  Tiaes  Detected  /  No. 
Ranee  of  Concentrations 

4- Nethvl -3-hePtanol 

No.  of  Titles  Detected  /  No. 
Raneo  of  Concentrations 
.  4-He t hr 1 -4-hentano 1 

No.  of  Tiaes  Detected  /  No. 
Ranee  ef  Concentrations 
6-HethYl -3-henteno 1 

No.  of  TIsms  Detected  /  No. 
Ranee  of  Concentrations 
4-Hethvl -1-hexano 1 

No.  of  Tiaes  Detected  /  No. 
Ranee  of  Concentrations 
3-Hethvl -1-hexano I 

No.  of  Tiaes  Detected  /  No. 
Ranee  of  Concentrations 

3- Nethvl  -3-oe  tano  1 

No.  of  Tistes  Detected  /  No. 
Ranee  of  Concentrations 
9-Nethvl-l-octanol 

No.  of  Tiaes  Detected  /  No. 
Ranee  of  Concentrations 

2- Methvl -2-nronanol 

No.  of  TUbes  Detected  /  No. 
Ranee  of  Concentrations 

4- Nethr 1 -2-nr ofy I  non tano  1 
No.  of  Tiaes  Detected  /  No. 
Ranee  of  Concentrations 

1.9-Nonanediel 
No.  of  Tiaes  Detected  /  No. 
Ranee  of  Concentrations 
2-ProeYl -1-heetano I 

No.  of  Tiaes  Detected  /  No. 
Ranee  of  Concentrations 
2. 2. 4-Tr lnethYl -3-ren ten- l-o 1 
No.  of  Tiaes  Detected  /  No. 
Ranee  of  Concentrations 

Aldehrdes 

Decanal 

No.  of  Tistes  Detected  /  No. 
Ranee  of  Concentrations 
3>  3— OinethY 1 hexana \ 

No.  of  Tiaes  Detected  /  No. 
Ranee  of  Concentrations 
Nonanal 

No.  of  Tiaes  Detected  /  No. 
Ranee  of  Concentrations 

Montana  1 

No.  of  Tines  Detected  /  No. 
Ranee  of  Concentrations 
Hexana 1 

No.  of  Tines  Detected  /  No. 
Ranee  of  Concentrations 
4-Nethvl hexana) 

No.  of  Tines  Detected  /  No. 
Ranee  of  Concentrations 
Undecanal 

No.  of  Tisbes  Detected  /  No. 
Ranee  of  Concentrations 


Atklnes 

Cl 3-alkanes 

No.  of  Tines  Detected  /  No. 
Ranee  of  Concentrations 


Blue  Plains 
Nitrified 
Effluent 

Potom«c 

Rivor 

E* tutrv 

EEWTP 

Bl«nd 

Tank 

of  Sonnies 

1  /  27 

1  /  26 

1  /  29 

.076 

.019 

.053 

of  Saanles 

0/27 

0/26 

1  /  29 

ND 

ND 

.040 

of  Sonnies 

1  /  27 

0/26 

0/29 

.049 

ND 

ND 

of  Sonnies 

0/27 

0/26 

1  /  29 

NO 

ND 

.010 

of  Saanles 

0/27 

0/26 

1  /  29 

ND 

ND 

.021 

of  Saanles 

0/27 

0/26 

1  /  29 

ND 

ND 

.014 

of  Saanles 

0/27 

0/26 

1  /  29 

ND 

ND 

.010 

of  Sonnies 

0/27 

0/26 

1  /  29 

ND 

ND 

.003 

of  Saanles 

0/27 

0/26 

1  /  29 

ND 

ND 

.014 

of  Saanles 

1/27 

0/26 

0/29 

.012 

ND 

ND 

of  Saanles 

0/27 

0/26 

1  /  29 

ND 

NO 

.012 

of  Saaeles 

1  /  27 

1  1  26 

0/29 

.028 

.014 

ND 

of  Saanles 

0/27 

1  /  26 

1  /  29 

ND 

.0062 

.0067 

of  Saanles 

l  /  27 

0/26 

0/29 

.016 

ND 

ND 

of  Saanles 

0/27 

0/26 

1  /  29 

NO 

ND 

.034 

of  Saanles 

0/27 

1  /  26 

0/29 

ND 

.0069 

ND 

of  Suplti 

1  /  27 

1  /  26 

0/29 

.043 

.0079 

ND 

of  Saanles 

2/27 

0/26 

0/29 

.090 

ND 

ND 

of 

Saanles 

5/27 

6/26 

6/29 

.034  -  .058 

.0064  -  .043 

.0079  -  .080 

of 

Saanles 

0/27 

1  /  26 

1  /  29 

NO 

.012 

.0028 

of 

Saanles 

5/27 

4/26 

5/29 

.017  -  .062 

.022  -  .042 

O 

fj 

I 

CO 

of 

Seen  1 es 

2/27 

2/26 

2/29 

NO  -  .012 

.Oil  -  .022 

.013  -  .044 

of 

Saanles 

3/27 

3/26 

5/29 

.011  -  .063 

.013  -  .040 

.0065  -  . 10 

of 

Sean  1 e  s 

0/27 

0/26 

1  /  29 

ND 

ND 

.004 

of 

Sean  1 e  s 

0/27 

1  /  26 

0/29 

ND 

.01 1 

ND 

of 

0/27 

1  /  26 

1  /  29 

ND 

.017 

.020 

F-0-86 


TABLE  F  -  19 

CHARACTERIZATION  OF  INFLUENTS 
ORGANIC  CHEMICALS  TENTATIVELY  IDENTIFIED  BY 
CLOSED  LOOP  STRIPPING  AND  OC/MS 
(Continued) 


Blue  Plains 
Nitrified 
Effluent 

Potonoc 

River 

Estuorv 

EEWTP 

Blend 

Tank 

2. S-Dinethrl h.ntone 

No.  of  Tiaes  Detected  /  No.  of 

Sonnies 

0/27 

0/26 

1  /  29 

Renee  of  Concentretions 

NO 

ND 

.010 

2.4-Oiaethvl hexene 

No.  of  Tines  Detected  /  No.  of 

Sonnies 

i  /  27 

1/26 

0/29 

Renee  of  Concentretlone 

.23 

.018 

ND 

3. 3-Oiaethv I  hexene 

No.  of  Time*  Detected  /  No.  of 

Sonnies 

0/27 

1  /  26 

0/29 

of  Concentrations 

ND 

0.022 

ND 

2.9-Diewthvlnoneno 

No.  of  Tines  Detected  /  No.  of 

Sonnies 

0/27 

1  /  26 

0/29 

Renee  of  Concentretions 

NO 

.017 

ND 

2. 6-DiaethYl octane 

No.  of  Tiaes  Detected  /  No.  of 

Sonnies 

1  /  27 

2/26 

l  /  29 

Renee  of  Concentretions 

.14 

.014  -  .046 

, ' 

2. 6-Diaethvl undecene 

No.  of  Tlaes  Detected  /  No.  of 

Sonnies 

0/27 

3/26 

1  29 

Renee  of  Concentretions 

ND 

.047  -  .11 

% 

4. 8-Din. thyl  undecene 

No.  of  Tiaes  Detected  /  No.  of 

Sonnies 

0/27 

1  /  26 

1  2V 

Renee  of  Concentretions 

ND 

.024 

) 

Dodecene 

No.  of  TIsms  Detected  /  No.  of 

Sonnies 

0/27 

1  /  26 

Renee  of  Concentretions 

No.  of  TiSMS  Detected  /  No.  of 

NO 

.011 

■  i1 

Sonnies 

2/27 

6/26 

6/29 

Renee  of  Concentretions 

.026  -  .039 

.013  -  .13 

.0077  -  .090 

3-Cthv! -2-aethv! hertene 

No.  of  Tisies  Detected  /  No.  of 

Sonnies 

0/27 

2/26 

0/29 

Renee  of  Concentretions 

ND 

.013  -  .025 

ND 

3-Ethv I -2-aethrl hentene 

No.  of  Tiaes  Detected  /  No.  of 

Sonnies 

2/27 

3/26 

3/29 

Renee  of  Concentretions 

.024  -  .047 

.0094  -  .034 

.009  -  .051 

3-Cthr  1 -2-sMthvl  nentene 

No.  of  Tiaes  Detected  /  No.  of 

Sonnies 

0/27 

1  /  26 

0/29 

Ranee  of  Concentretions 

NO 

.0069 

ND 

Heneicosene 

No.  of  TIsms  Detected  /  No.  of 

Saanles 

0/27 

2/26 

1  /  29 

Renee  of  Concentretions 

NO 

.012  -  .023 

.026 

2.2.3.3.3.6.6-HentaaethYlhentane 

No.  of  TIsms  Detected  /  No.  of 

Saanles 

0/27 

0/26 

1  /  29 

Ranee  of  Concentrations 

ND 

ND 

.099 

Hexedecene 

No.  of  Tiaes  Detected  /  No.  of 

Saanles 

1  /  27 

6/26 

2/29 

Renee  of  Concentretions 

.039 

.021  -  .267 

.0045  -  .027 

Hexane 

No.  of  Tiaes  Detected  /  No.  of 

Saanles 

0/27 

1  /  26 

0/29 

Renee  of  Concentretions 

ND 

.021 

ND 

3-Net hr 1 -2-ethY 1 hentene 

No.  of  Tiaes  Detected  /  No.  of 

Saswles 

1  /  27 

0/26 

0/29 

Ranee  of  Concentretions 

.061 

NO 

ND 

3-HethYl hentene 

No.  of  Tiaes  Detected  /  No.  of 

Saanles 

0/27 

1  /  26 

0/29 

Renee  of  Concentretions 

ND 

.013 

ND 

3-HethY 1  nonane 

No.  of  Tiaes  Detected  /  No.  of 

Sonnies 

0/27 

2/26 

0/29 

Renee  of  Concentretions 

ND 

.016  -  .042 

ND 

3-HethY 1 octane 

No.  of  Tiaes  Detected  /  No.  of 

Saaelas 

1  /  27 

1  /  26 

0/29 

Ranse  of  Concentretions 

.0039 

.033 

ND 

7-HethYl tridecene 

No.  of  Tiaes  Detected  /  No.  of 

Sonnies 

0/27 

1  /  26 

1  /  29 

Renee  of  Concentrations 

NO 

.  12 

.044 

Octedecano 

No.  of  Tiaes  Detected  /  No.  of 

Sonnies 

1  /  27 

7/26 

8/29 

Renee  of  Concentretions 

.  124 

.033  -  .27 

.0061  -  .145 

2. 2. 4. 6. 4-Pentaae thv I hentene 

No.  of  Tiaes  Detected  /  No.  of 

Sonnies 

0/27 

2/26 

2/29 

Renee  of  Concentrations 

NO 

.013  -  .050 

.012  -  .021 

Tatradacane 

No.  of  TIsms  Detected  /  No.  of 

Star 1  * s 

0/27 

1  /  26 

0/29 

Ranee  of  Concontretions 

NO 

.  15 

ND 

2.6. 10. 14-TetraaothYlhontedocano 

No.  of  Tiaes  Detected  /  No.  of 

Saar  1 as 

3/27 

8/26 

7/29 

Renee  of  Concentretions 

.039  -  .058 

.016  -  .  10 

.015  -  . 10 

2.2.4.6-TetraaethYl hentene 

Nr.  of  Tiaes  Detected  /  No.  of 

S*aP 1 «  S 

1  /  27 

0/26 

0/29 

Ranse  of  Concentretions 

.067 

ND 

ND 

2. 2.3.3-TetresMthYlnentene 

No.  of  Tiaes  Detected  /  No.  of 

Sonnies 

1  /  27 

0/26 

1  /  29 

Ranse  of  Concentrations 

.052 

ND 

.063 

2.2.3.4-TetrasMthYlnentene 

No.  of  Tiaes  Detected  /  No.  of 

Sonnies 

4/27 

1  /  26 

1  /  29 

Renee  of  Concentretions 

.020  -  .11 

.011 

.054 

% 

A 


Tridacana 

No.  of  TImi  Datactad  /  No. 
Ran**  of  Concantratlona 
2.6.1 1-Tr iaathvl dodacana 
No.  of  Tiaaa  Datactad  /  No. 
Ranaa  of  Concantratlona 
2.2.  4-TrtaMthYlha.tana 

No.  of  Tiaai  Datactad  /  No. 
Ranaa  of  Concantratlona 

2. 2. 3- Tr iaathYl haxana 

No.  of  TlaM.  Datactad  /  No. 
Ranaa  of  Concantratlona 

2.2. 4- Tr iaathvl haxana 

No.  of  TiaMa  Datactad  /  No. 
Ranaa  of  Concantratlona 

2. 2. 3- Tr Iaathvl haxana 

No.  of  Tlaaa  Datactad  /  No. 
Ranaa  of  Concantratlona 

2.3.3- Triawthvlaantana 

No.  of  TiaMa  Datactad  /  No. 
Ranaa  of  Concantratlona 
Undacana 

No.  of  Tiaaa  Datactad  /  No. 
Ranaa  of  Concantratlona 

Alkanaa 

3. 7- Oiaathvl -1 . 3. 7-octotr iana 
No.  of  Tiataa  Datactad  /  No. 
Ranaa  of  Concantratlona 

2-HathYl-l-.antad.cana 

No.  of  T iana  Datactad  /  No. 
Ranaa  of  Concantratlona 
7-Rothvl-6-tridoconn 

No.  of  TiaMa  Datactad  /  No. 
Ranaa  of  Concantratlona 
1-Pantadacana 

No.  of  Tiaaa  Datactad  /  No. 
Ranaa  of  Concantratlona 

2.2.3. 3- TntraioothYl  -3-haxana 
No.  of  TiaMa  Datactad  /  No. 
Ranaa  of  Concantratlona 

3.4.3- TrlnMthYlhnxono 

No.  of  TiaMa  Datactad  /  No. 
Ranaa  of  Concantratlona 

3.4.3- TriaMthvl-l-haxana 

No.  of  TiaMa  Datactad  /  No. 
Ranaa  of  Concantratlona 
4.6.8-TriaMthvl-l-nonnnn 

No.  of  TiaMa  Datactad  /  No. 
Ranaa  of  Concantratlona 

2.2. 7—  T r 1  aM  t  h v 1 -3-oe  t vna 

No.  of  TiaMa  Datactad  /  No. 
Ranaa  of  Concantratlona 

2.2.4- TriaMthvl-l-aantana 
No.  of  TiaMa  Oatactad  /  No. 
Ranaa  of  Concantratlona 

2. 4. 4- Tr laMthvl -l-aantana 
No.  of  TiaMa  Datactad  /  No. 
Ranaa  of  Concantratlona 


Cyclic  Alkanaa 

2-Butvl -1 . 1 . 3-tr laMthvl cvc 1 ohaxana 


of  Saa.laa 

1  /  27 

0/26 

0/29 

.069 

NO 

NO 

of  Saa.laa 

l  /  27 

0/26 

1  /  29 

.043 

NO 

.095 

of  Saa.laa 

2/27 

0/26 

1  /  29 

.013  -  .24 

NO 

.030 

of  Saa.laa 

3/27 

3/26 

3/29 

.0072  -  .123 

.0089  -  .083 

.013  -  .1 

of  Sup1*> 

0/27 

1  /  26 

2/29 

NO 

.008 

.014  -  .03 

of  S«i»*1os 

1  /  27 

2/26 

1  /  29 

.013 

.0022  -  .012 

.015 

of  Saa.laa 

2/27 

1  /  26 

1  /  29 

.032  -  .039 

.0068 

.033 

of  Saa.laa 

1  /  27 

2/26 

0/29 

.173 

.0077  -  .032 

ND 

of  Saa.laa 

0/27 

1  /  26 

0/29 

ND 

.013 

NO 

of  Saa.laa 

1  /  27 

0/26 

0/29 

.133 

ND 

ND 

of  Saa.laa 

1  /  27 

0/26 

1  /  29 

.044 

ND 

.011 

of  Saa.laa 

1  /  27 

0/26 

0/29 

.034 

NO 

ND 

of  Saa.laa 

0/27 

2/26 

0/29 

NO 

.010  -  .023 

NO 

of  Saa.laa 

0/27 

1  /  26 

0/29 

ND 

.044 

ND 

of  SuipUi 

0/27 

1  /  26 

1  /  29 

NO 

-035 

.043 

of  Sup)«i 

1/27 

2/26 

2/29 

.030 

.010  -  .033 

.0040  -  .< 

of  Saa.laa 

1  /  27 

0/26 

0/29 

.011 

NO 

NO 

of  Saa.laa 

1/27 

0/26 

2/29 

a  10 

ND 

.046  - 

of  SompIos 

2/27 

0/26 

0/29 

.047  -  .144 

ND 

ND 

F-0-88 


No.  of  Tiioos  Dotoctod  /  No. 

of 

Soaplos 

1/27 

0/26 

0 

/  29 

i 

R«n*o  of  Concontrot ion* 

.052 

ND 

ND 

I 

Cvc 1 ooroovl cycI ohoxono 

No.  of  Tlifto*  Dotoctod  /  No. 

of 

Son# 1  os 

0/27 

2/26 

0 

/  29 

Ron*o  of  Concontrot ion* 

ND 

.0090  -  .018 

ND 

.« 

l-£thonvt -2-hoxonvl cvcl ooronono 

No.  of  Timot  Dotoctod  /  No. 

of 

Somrl os 

0/27 

0/26 

1 

/  29 

Ron*o  of  Concontrotions 

ND 

ND 

025 

1-Ethvl -1-mothYl cvcl ohoxono 

No.  of  Tioofl  Dotoctod  /  No. 

of 

Soa*1 os 

0/27 

1  /  26 

0 

/  29 

; 

Ron*#  of  Concontrotions 

ND 

.019 

ND 

f 

l-€thvt  -2-ioo  thYl  cvc  1  ohoxono 

„  * 

No.  of  T loot  Dotoctod  /  No. 

of 

Somol os 

1  /  27 

0/26 

0 

/  29 

* 

Ronoo  of  Concontrot ions 

.012 

ND 

ND 

>  -\  w 

l-EthYl-4-mothvl cvc 1 ohoxono 

V 

No.  of  Tioot  Dotoctod  /  No. 

of 

Somol os 

0/27 

2/26 

0 

/  29 

- 

Ronoo  of  Concontrotiono 

ND 

.0057  -  .013 

ND 

V 

1-Ethvl -3-«othvt  cvc 1 ooontono 

V 

No.  of  Tloos  Dotoctod  /  No. 

of 

Som^l os 

0/27 

1  /  26 

0 

/  29 

V 

Ron*#  of  Concontrotiono 

ND 

.060 

ND 

k 

TABLE  F  -  19 

CHARACTERIZATION  OF  INFLUENTS 
ORGANIC  CHEMICALS  TENTATIVELY  IDENTIFIED  BY 
CLOSED  LOOR  STRIPPING  AND  OC/MS 
(Continued) 


Blue  Plains 

Potostac 

Nitrified 

River 

Effluent 

EstuarY 

Me th V 1  CYC  1 ohexane 

No.  of  TIms  Dotoctod  /  No. 

of  Samples 

1  /  27 

0/26 

Ranee  of  Concentrations 
1-Hethvl ethyl cyc) ohoxano 

.033 

ND 

No.  of  Times  Dotoctod  /  No. 

of  Samples 

1  /  27 

0/26 

Ranee  of  Concentrations 
3-NethYl-2-< 1-mothYlothYl )cyc' 

1  ohoxano 1 

.022 

ND 

No.  of  Times  Dotoctod  /  No. 

of  Samples 

0/27 

1  /  26 

Ranee  of  Concentrations 

NO 

.0097 

l-MethYt-3-< 1 -methyl ethenvl level ohexane 

No.  of  Times  Oetected  /  No. 

of  Saa.les 

0/27 

1  /  26 

Ranee  of  Concentrations 

ND 

.0086 

1-Nethvl -4-< 1-methvlethenvl ) cyc 1 ohexane 

No.  of  Times  Detected  /  No. 

of  Saa.les 

0/27 

1  /  26 

Ranee  of  Concentrations 

ND 

.016 

1— Methyl— 4— ( 1 -.ethyl  ethyl ) cyclohexane 

No.  of  Tiaes  Oetected  /  No. 

of  Saa.les 

2/27 

8/26 

Ran**  of  Concontration* 

ProFvl  eve!  ohoxano 

No.  of  TImi  Detected  /  No.  of  Saanloo 
Renee  of  Concentration* 

1 . 1 . 2- Tri.ethyl  eve  I ohexane 

No.  of  Tiaes  Detected  /  No.  of  Seaeles 
Ranee  of  Concentration* 

I. 1 »3-Tr iaethr 1 cvc 1 ohexane 

No.  of  Tiaes  Detected  /  No.  of  Sea.les 
Ranee  of  Concentrations 

1.2.3- TriaethYl cyclohexane 

No.  of  Tiaes  Detected  /  No.  of  Saaetes 
Ranee  of  Concentrations 
l .  3. 3-Tr i a*  th y 1 e yc 1 ohexane 

No.  of  Tiaes  Detected  /  No.  of  Sea.les 
Ranee  of  Concentrations 


.0074  -  .024 


0/27 

ND 


1  /  27 
•  064 


1  /  27 

.022 


0/27 

ND 


0/27 

ND 


.041  -  .073 


4/26 
.0031  -  .023 


0/26 

ND 


1  /  26 
.013 


1  /  26 

.020 


0/26 

ND 


Cvclie  Alfcenes 

3.3-Bis( 1. 1-diswthYl  ethyl >-4-hYdroxy-2. 4-cycI ohexadien-l-one 


No.  of  Tiaes  Detected  / 
Ranee  of  Concentrations 


No.  of  Saaoles 


0/27 

ND 


1  /  26 
.  18 


Esters 


Butyl  acetate 

No.  of  Tiaes  Detected  / 
Ranee  of  Concentrations 
Butyl -2-aethyl oroeanoate 
No.  of  Tiaes  Detected  / 
Ranee  of  Concentrations 
Butyl -2-orooanoate 


No.  of  Saaoles 


No.  of  Sea.les 


Ethers 


0/27 

ND 


0/27 

ND 


1  /  26 
.023 


2/26 
.017  -  .048 


No.  of  Times  Detected  / 

No. 

of 

Samples 

1  /  27 

0 

/  26 

Ranee  of  Concentrations 

.011 

ND 

2*  2-Dime thvl-3-hexanoate 

No.  of  Times  Detected  / 

No. 

of 

Samples 

0/27 

0 

/  26 

Ranee  of  Concentrations 

ND 

ND 

Ethenvl butanoate 

No.  of  Times  Detected  / 

No. 

of 

Samples 

0/27 

0 

/  26 

Ranee  of  Concentrations 

ND 

ND 

2-Methrl  propanoic  acid*  l 

butvl 

ester 

No.  of  Times  Oetected  / 

No. 

Of 

Samples 

2/27 

*> 

/  26 

Ranee  of  Concentrations 

.311  -  1.3 

.039  -  .: 

1-MethYl ppopyI butanoate 

No.  ofQTimes  Oetected  / 

No. 

of 

Sampl es 

0/27 

1 

/  26 

Ranee  of  Concentrations 

ND 

• 

033 

(Ethenvl oxy) isoctane 

No.  of  Times  Oetected  / 

No. 

of 

Samples 

0/27 

1 

/  26 

Ranee  of  Concentrations 

ND 

016 

containine  oreanic  compounds 

Dimethyl disul fide 

No.  of  Times  Detected  / 

No. 

of 

Samples 

1  /  27 

0 

/  26 

Ranee  of  Concentrations 

.073 

ND 

Oimethvl trl sul f ide 

No.  of  Times  Oetected  / 

No. 

of 

Samples 

0  /  27 

0 

/  26 

Ranee  of  Concentrat ions 

ND 

ND 

F-0-89 


EEWTP 
Bl  end 
Tank 


0/29 

ND 

0/29 

ND 

0/29 

ND 

0/29 

ND 

0/29 

ND 

3/29 
.013  -  .038 

0/29 

ND 

0/29 

ND 

1  /  29 
.038 

0/29 

ND 

l  /  29 
.0060 


1  /  29 

e  22 


0/29 

ND 

2/29 
.0070  -  .040 

1  /  29 
.016 

1  /  29 
.0030 

1  /  29 
.0030 

4/29 
.046  -  .261 

0/29 

ND 


0/29 

ND 


1  /  29 

.01 1 

1  /  29 
.  0038 


TABLE  F-20 

CHARACTERIZATION  OF  INFLUENTS 
16  MARCH  1981  TO  18  FEBRUARY  1983 
AMES  TE 


Oat. 

Strain 

Volga#  Filtorod 
in  Liters 

Specific 

Activity 
(Rovor tant* 

Por  Lxtor) 

93  X  1 

Conf idonco 
Interval 

rlutaaonic 

Ratio 

Blu*  Plaint  Nitrified 
(Phatt  1A) 

(Notff!  Momtorln*  initiated 

Effluent 

in  Doc*ab#r  1981) 

S-Dfc-1981 

TA98 

91.00 

1.48 

2.81 

1.7 

TA98+S9 

91.00 

4.41 

2.32 

1.9 

TAiOO 

91.00 

3.27 

7.33 

1.2 

TAl  00*89 

91.00 

4.38 

9.94 

1.4 

lO-F.b-1982 

TA98 

102.20 

1.93 

.91 

1.8 

TA98*S9 

102.20 

2.21 

2.13 

1.9 

TAiOO 

102.20 

3.14 

6.20 

1.3 

TA 100*39 

102.20 

4.03 

4.74 

1.3 

23-F*b-l982 

TA98 

83.30 

N.A. 

N.A. 

N.A. 

TA98+S9 

83.30 

N.  A, 

N.A. 

N.A. 

TAIOO 

83.30 

N.A. 

N.A. 

N.A. 

TAiOO*S9 

83.30 

N.A. 

N.A. 

N.A. 

2 -Mar-1982 

TA98 

33.00 

2.27 

2.66 

1.3 

TA9S*S9 

33.00 

12.32 

4.83 

2.9 

TAIOO 

33.00 

4.39 

9.67 

1.1 

TA100*S9 

33.00 

6.71 

6.16 

1.2 

16-Mar-1982 

TA98 

26.30 

.30 

2.66 

1.1 

TA98*S9 

26.30 

3.44 

3.40 

1.9 

TAIOO 

26.30 

13.18 

10.33 

1.4 

TAIOO* S9 

26.30 

9.14 

4.34 

1.2 

Blue  Plaint  NitriHad 

Effluent 

(Phat.  IB) 


30-Mar-1982 


31— Mar— 1982 


6-A»r-1982 


4-M.Y-I982 


12-M«y-1982 


26-M%y-1982 


16-JUP-1982 


22-  Jun-1982 


23-Jun-l982 


TA98 

73.70 

1.72 

1.76 

1. 

TA98+89 

73.70 

4.60 

2.77 

TAIOO 

73.70 

3.39 

3.30 

1. 

TAiOO+89 

73.70 

4.66 

3.38 

1. 

TA98 

68.10 

.31 

2.48 

*■> 

TA98*89 

68. 10 

9.34 

4.09 

3. 

TAIOO 

68. 10 

9.37 

4.68 

1. 

TA100+S9 

68.10 

6.38 

6. 10 

1. 

TA98 

90.80 

1.02 

1.28 

1. 

TA98-S9 

90.80 

2.32 

1.66 

1. 

TAIOO 

90.80 

2. 16 

3.37 

1. 

TA 100*89 

90.80 

2.73 

3.30 

1. 

TA98 

43.40 

7.94 

4. 12 

n 

TA98*S9 

43.40 

39.39 

10.88 

7.’ 

TAIOO 

43.40 

6.03 

10. 17 

1. 

TA10O*S9 

43.40 

16.66 

11.39 

1. 

TA98 

113.60 

3.04 

1.50 

2. 

TA96  S9 

113.60 

4.21 

2.30 

3. 

TAIOO 

113.60 

3.43 

3.63 

1. 

TA100+S9 

113.60 

3.  19 

4.06 

1 . 

TA98 

102.20 

2.62 

1.28 

2. 

TA98+S9 

102.20 

3. 16 

1.64 

2. 

TAIOO 

102.20 

.24 

3.21 

1. 

TA100*S9 

102.20 

3.29 

3.78 

1. 

TA98 

73.70 

2.33 

2.33 

1. 

TA98*S9 

73.70 

3.  10 

2.  22 

2. 

TAIOO 

73.70 

.59 

3.17 

1 . 

TA100*S9 

73.70 

2.63 

2.51 

1. 

TA98 

106.00 

3.20 

1 . 33 

■» 

TA98*S9 

106.00 

4.34 

1. 77 

TAIOO 

106.00 

7.03 

5.00 

1 . 

TA 100*89 

106.00 

4.82 

3.93 

1 . 

TA98 

102.20 

1.74 

1.7« 

2. 

TA98*S9 

102.20 

2.57 

1.67 

1 . 

TAIOO 

102.20 

-3.00 

3.33 

1. 

TA100*«9 

102.20 

3.27 

3.74 

1 . 

tj  o  o  —  <,j  mo*-  f-  » j  o  O)  —  tj  oj  gj  a  u  m  o  ^  m  d  o  a  ©  w  u  * 


V-V- 


TABLE  F-20 

CHARACTERIZATION  OF  INFLUENTS 
16  MARCH  1901  TO  18  FEBRUARY  1983 
AMES  TEST 
(Continued) 

Sn«eific 


Activity 

95  X  . 

S/oluiM  Filt«r«4 

(Revertent* 

Conf td«nc« 

Mut«««nic 

Oete 

Strein 

in  Liters 

Per  Liter) 

In t*rv*l 

Ratio 

Blue  Pleine  Nitrified 

Bfflutftt 

(Phase  IIA) 

IS— Aue— 1982 

TA98 

60.60 

3.23 

1.66 

2.3 

TA98eS9 

60.60 

4.01 

6.43 

2.3 

TAIOO 

60.60 

7.73 

8. 14 

1.3 

TA 100+89 

60.60 

-.71 

6.44 

1.1 

22-Se  p—1982 

TA98 

170.30 

1.30 

.82 

1.7 

TA98+S9 

170.30 

.79 

1.33 

1.6 

TAIOO 

170.30 

3.08 

1.58 

1.3 

TA10O+S9 

170.30 

3.23 

3.11 

1.4 

6-0et-1982 

TA98 

121.10 

6.33 

2.71 

2.9 

TA98+S9 

121.10 

3.41 

4.78 

3.9 

TAIOO 

121.10 

4.37 

3.80 

1.4 

TA10O+S9 

121.10 

.41 

3.74 

1.2 

23-Oet-1982 

TA98 

79.30 

1.  IS 

2.72 

1.3 

TA98+S9 

79.30 

1.94 

1.0 

1.3 

TAIOO 

79.30 

.33 

4.26 

1.1 

TA100+S9 

79.30 

6.93 

3.29 

1.3 

2-No  v— 1982 

TA98 

68.10 

-.07 

1.39 

1.5 

TA98+S9 

68. 10 

.76 

2.18 

1.3 

TAIOO 

68.10 

-.72 

4.00 

1. 

TA100+S9 

68.10 

2.06 

4.78 

1.0 

17-No  v-1982 

TA98 

64.30 

-.  10 

2.14 

1.0 

TA98+S9 

64.30 

N.A. 

N.A. 

N.A. 

TAIOO 

64.30 

-3.28 

13.79 

.9 

TA10O+S9 

64.30 

N.A. 

N.A. 

N.A. 

30-No  v- 1982 

TA98 

43.40 

-1.43 

2.34 

.8 

TA98+S9 

43.40 

.47 

2.23 

1.1 

14-D.C-1982 


29- Dec-1982 


25- Jen-1983 


TA100 

TA10O*S9 

TA98 

TA98*S9 

TAIOO 

TA100+S9 

TA98 

TA98+S9 

TAIOO 

TA100eS9 

TA98 

TA98+S9 

TAIOO 

TA10OeS9 


43.40 

43.40 

68.10 
68.10 
68. 10 
68.10 

71.90 

71.90 

71.90 

71.90 

13. 10 
15.  10 
13. 10 
13.  10 


10.02 

-1.28 

10.  17 
9.97 
-7.83 
2.89 

1.02 

1.36 

1.34 

2.34 

10.63 
N,  A. 
17.  16 
N.  A. 


9.  19 
12.38 

2.32 

9.33 
6.  19 
3.78 

1.20 

2.01 

3.96 

7.27 

6.89 
N.  A. 
29.63 
N.  A. 


1. 

1. 

3.0 

4.  1 
1.2 
1.1 

1.3 

1.3 

1.1 

1.3 

1.4 
N.  A. 
1.3 
N.A. 
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TABLE  F-20 

' 

• 

* 

« 

CHARACTERIZATION  OF  INFLUENTS 

16  MARCH  1981  TO  18  FEBRUARY  1983 

9 

AMES  TEST 

1 

(Continued ) 

I 

Specific 

1 

Activitv 

93  X 

■ 

• 

VoliMM  Filtered 

(Revertants 

Canf td.nce 

Mutae.mc 

8  o*t« 

Strain 

in  Litere 

P.r  Liter) 

Interval 

Ratio 

1 

j 

PotoMc  River  Estuary 

1 

1 

(Phae.  IA> 

< 

(Motet  Monitorin*  initiated 

in  Deceab.r  1981) 

* 

- 

|  5-D.C-1981 

1 

1  ' 

TA98 

90.00 

2.49 

1.03 

2.0 

■ 

TA98+S9 

90.00 

3.32 

1.36 

2.0 

s 

TA100 

90.00 

3.90 

4.07 

1.2 

u£ 

TA10O+S9 

90.00 

8.08 

3.62 

1.3 

1  lO-F.b-1982 

" 

TA98 

49.20 

4.90 

3. 14 

1.9 

TA98+S9 

49.20 

8.83 

3.21 

2. 1 

TA100 

49.20 

5.68 

3.83 

1.1 

TA100+S9 

49.20 

14.33 

6.  13 

1.3 

H  23-F.b-19S2 

■ 

TA98 

73.70 

N.A. 

N.A. 

N.A. 

TA98+S9 

73.70 

N.A. 

N.A. 

N.A. 

TA100 

73.70 

N.A. 

N.A. 

N.A. 

TA10O+S9 

73.70 

N.A. 

N.A. 

N.A. 

; 

1  9-tlar-1982 

TA98 

94.60 

3.41 

1.32 

2.2 

TA98+S9 

94.60 

N.A. 

N.A. 

N.A. 

TA100 

94.60 

3.41 

4.28 

1.3 

TA100+S9 

94.60 

N.A. 

N.A. 

N.A. 

16-M«r-1982 

TA98 

26.90 

-.93 

3.67 

.3 

TA98+S9 

26.30 

.26 

3.17 

1.0 

4 

TA100 

26.30 

11.00 

3.84 

1.2 

a 

TA100+S9 

26.30 

3.76 

11.28 

1.1 

• 

Potoeac  River  Eetuarv 

(Phaee  IB) 

* 

30— War— 1982 

aSa  j 

TA98 

90.80 

1.33 

.84 

1.7 

TA98+S9 

90.80 

2.03 

1.70 

2.0 

TA100 

90.80 

-.32 

3.38 

1.2 

* 

TA100+S9 

90.30 

4.14 

3.03 

1.2 

31-H.P-1982 

M 

TA98 

98.40 

.33 

1.17 

1.5 

a 

TA98+S9 

98.40 

2.48 

1.73 

2.2 

s 

TAIOO 

98.40 

.23 

3.36 

1.1 

TA 100+89 

98.40 

1.60 

4.84 

1.3 

a 

■  6-Arr--1982 

I 

TA98 

60.60 

1.44 

2. 13 

1.5 

■ 

TA98+S9 

60.60 

2.46 

1.79 

1.6 

« 

< 

TAIOO 

60.60 

1.24 

8.47 

1.1 

sb 

TA100+S9 

60.60 

7.13 

3.61 

1.3 

« 

M  20— Apr-1982 

• 

B 

TA90 

36.80 

2.23 

2.38 

1.7 

TA98+S9 

36.80 

3.89 

2.59 

2. 1 

TAIOO 

54.80 

1. 14 

10.43 

1.3 

TA10O+S9 

36.80 

4.77 

7.39 

1.2 

2 

■  27-Apr— 1982 

1 

1 

TA98 

71.90 

3.83 

2.61 

2. 1 

? 

Pj 

TA98+S9 

71.90 

3.27 

2.  10 

1.9 

j 

M 

TAIOO 

71.90 

2.98 

3.39 

1.1 

'  < 

n 

TA100+S9 

71.90 

2.21 

3.64 

1.  1 

»  U-May-1982 

0 

V 

TA98 

33.00 

1.33 

2.41 

1.3 

g 

ft 

TA98+S9 

53.00 

.51 

3.  22 

1.2 

0 

Q 

TAIOO 

33.00 

N.A. 

N.A. 

N.A. 

TA100+S9 

53.00 

N.A. 

N.A. 

N.A. 

■  23— May- 1982 

I 

■ 

TA98 

113.60 

.37 

.98 

1.2 

n 

TA98+S9 

113.60 

1.17 

1.30 

1.4 

\ 

0 

TAIOO 

113.60 

3.39 

2.45 

1.2 

B 

TA100+S9 

113.60 

1.08 

2.72 

1.  1 

*• 

B  2-Jun-1982 

J 

0 

TA98 

94.60 

2.53 

1.36 

1.3 

[ 

TA98+S9 

94.60 

6.  IS 

1.13 

3.  4 

A 

TAIOO 

94.60 

-1.46 

5.29 

.  9 

2 

TA100+S9 

94.60 

-1.23 

4.54 

.9 

g 

16-Jun-1982 

t 

TA98 

49.20 

3.  12 

3.75 

2.6 

h 

TA98+S9 

49.20 

11.61 

3.60 

2.9 

TAIOO 

49.20 

-11.64 

14.56 

.  o 

•*»  V, 

TA100+S9 

49.20 

7.31 

9.26 

1.3 

s 

23-Jun- 1 982 

TA98 

98.40 

1.06 

1.48 

1.4 

TA98+89 

98.40 

2.72 

1.46 

1.9 

TAIOO 

98.40 

-1.60 

2.  99 

.  9 

■ 

TA  100+89 

98.40 

1.24 

3.26 

1.  1 

■ 

F-0-92 
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TABLE  F-20 

CHARACTERIZATION  OF  INFLUENTS 
16  MARCH  19*1  TO  IS  FEBRUARY  1963 
AMES  TEST 
(Continued) 

Specific  , 

Activity  93  *  1 

VoIimm  Filtered  (Revertentf  Confidence  Mgteeenic 

Date  Strain  in  Liter*  Fer  Liter)  Interval  Ratio 


Potomac  River  Ettuarv 
<Pha»e  lAt  continued) 


29-Jun-l982 


TAM 

87.10 

1.34 

1.34 

1.3 

TA98+39 

87.10 

2.63 

1.70 

1.6 

TAIOO 

87.10 

-1.33 

4.26 

1.1 

TAIOO- S9 

87.10 

-.62 

2.82 

1.0 

Potoaac  River  Eituarv 
( Phaie  IIA) 


21-Jul-1982 

TAPS 

TA98-S9 

TAIOO 

TA10O+S9 

3— Aue-1962 

TAM 

TA98+S9 


TAIOO 

TA10©*S9 

3 1 -Aue- l 9*2 

TAM 

TA90M9 

TAIOO 

TA100+S9 

21“Se p—1982 

TAM 

TA96+S9 

TAIOO 

TA10O*S9 

6 -Oct- 19*2 

TAM 

TAM+S9 

TAIOO 

TA10O+S9 

23-0ct-1982 

TAM 

TAM+S9 

TAIOO 

TA100+S9 

2-No  v— 1962 

TAM 

TA9SM9 


TAIOO 

TA10O+39 

1 6-No  v- 1962 

TAM 
TA98*89 
TAIOO 
TAIOO-*- S9 

30— Nov- 1  M2 

TAM 

TAMOS9 

TAIOO 

TA100*89 

I4-Bec-1M2 

TAM 

TAMOS9 

TAIOO 

TAlOOeS? 

29— Oec-1982 

TAM 
TA9S-S9 
TAIOO 
TA 100-89 

23— Jan- 1963 

TAM 

TAM-S9 

TAIOO 

TA100+S9 

7-F*a-1963 

TAM 

TAM-39 

TAIOO 

TA100-S9 

lB-Fek-1963 

TAM 

TAM-S9 

TAIOO 

TA100OS9 


83.30 

83.30 

83.30 

83.30 


.38  1.19  1.2 

N.A.  N.A.  N.A. 

1.31  3.60  1.0 

N.A.  N.A.  N.A.' 


106.00 

106.00 

106.00 

106.00 


3.78 

2.66 

2.1 

6.82 

2.71 

3.4 

3.76 

3.43 

1.2 

8.27 

2.39 

1.5 

37.90 

37.90 

37.90 

37.90 


6.29 

4.23 

2.2 

10.18 

3.21 

2.3 

-3.13 

4.29 

1. 

.64 

14.06 

1.0 

94.60 

94.60 

94.60 

94.60 


2.88 

1.78 

1.6 

1.88 

1.41 

1.3 

2.93 

2.33 

1.2 

3.04 

2.36 

1.3 

90.80 

90.80 

90.80 

90.80 

79.30 

79.30 

79.30 

79.30 


2.02 

1.29 

1.3 

3.84 

3.43 

2.3 

3.77 

2.64 

1.2 

4.31 

4.43 

1.3 

2.24 

2.00 

1.3 

1.41 

1.49 

1.2 

3.13 

3.26 

1.2 

4.37 

3.90 

1.2 

68.10 
68.10 
68.10 
68.  10 


1.40 

6.24 

6.44 

.32 


2.70 

2.01 

3.82 

10.27 


36.80 

36.80 

36.80 

36.80 


-.10 

N.A. 

11.38 

N.A. 


3. 10 
N.A. 
6.08 
N.A. 


41.60 

41.60 

41.60 

41.60 


3.01 

6.16 

1.77 

3.39 


2.37 

1.03 

6.84 

3.63 


37.90 

37.90 

37.90 

37.90 


1.17 

-.42 

15.22 

9.32 


3.32 

3.30 

3.51 

15.22 


79.30 

79.30 

79.30 

79.30 


-.89 

-.40 

-3.89 

1.37 


1.24 

1.34 

7.04 

3.30 


1. 


30.30 

30.30 

30.30 

30.30 


.61 

N.A. 

16.74 

N.A. 


4.76 

N.A. 

19.33 

N.A. 


1.3 
N.A. 

1.4 
N.A. 


53.00 

33.00 

33.00 

33.00 


N.A. 

N.A. 

N.A. 

N.A. 


N.A. 

N.A. 

N.A. 

N.A. 


N.A. 

N.A. 

N.A. 

N.A. 


30.30 

30.30 

30.30 

30.30 


6.44 

7.26 

N.A. 

N.A. 


3.  14 
2.34 
N.A. 
N.A. 


2.0 
2.  1 
N.A. 
N.A. 
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TUU  F-20 

CHARACTERIZATION  OF  INFLUENTS 
U  MARCH  1*81  TO  18  FEBRUARY  1983 
AMES  TEST 
(Continued) 


Specific 

Activity  99  % 


TABLE  F-20 

CHARACTERIZATION  OF  INFLUENTS 
IB  MARCH  1991  TO  18  FEBRUARY  1983 
AMES  TEST 
(Centinued) 


Specific 

Activity 

93  X 

Vo  tune  Fllt«r«d 

(Revert Ant > 

Confidence 

Dat« 

Strain 

in  Liter* 

Liter) 

Interval 

Ratio 

EEWTP  B landed 

Influent 

(Pha.e  IB.  continued) 

U-HAY-t982 

TA98 

90.80 

3.20 

1.60 

1.8 

TA98+S9 

90.80 

6.48 

2.46 

2.0 

TA100 

90.80 

N.  A. 

N.  A. 

N.A. 

TAIOO*S9 

90.80 

N.  A. 

N.A. 

N.A. 

12-Mar-t982 

TA99 

68.10 

2.68 

1.32 

1.9 

TA98+S9 

68.10 

7.47 

1.94 

3.3 

TA100 

68. 10 

3.99 

3.61 

1.2 

TAIOO*S9 

68.10 

.74 

7.98 

1.3 

23— May- 19*2 

TA99 

132.30 

1.66 

1.40 

1.6 

TA98+S9 

132.30 

1.83 

1.46 

1.6 

TA100 

132.30 

.03 

2.23 

1.1 

TA100+S9 

132.30 

-.83 

6.24 

1. 

26-May— 19*2 

TA98 

90.80 

1.62 

1.37 

1.7 

TA98*S9 

90.80 

2.31 

1.36 

1.7 

TA100 

90.80 

-.64 

3.90 

1.1 

TAIOO+S9 

90.80 

3.77 

1.96 

1.2 

16-Uun-1982 

TA98 

41.60 

3.71 

2.80 

2.  1 

TA98*S9 

41.60 

4.03 

3.26 

1.9 

TA100 

41.60 

7.23 

4.19 

1.3 

TA10O*S9 

41.60 

11.33 

10.34 

l.S 

22-Uun-1982 

TA98 

73.70 

3.68 

2.14 

2.3 

TA98+S9 

73.70 

11.44 

1.98 

4.3 

TAIOO 

73.70 

-.17 

3.68 

1.  1 

TA100*S9 

73.70 

.48 

6.40 

1.1 

29— Jun— 1982 

TA98 

79.30 

4.01 

1.33 

2.1 

TA98*S9 

79.30 

16.19 

1.81 

4.7 

TA100 

79.30 

.64 

4.60 

1.1 

TA10O*S? 

79.30 

6.97 

7.37 

1.3 

CEHTP  Blended 

Influent 

(P*1A».  IIA) 


21 -Ju 1-19*2 


2-Au*-i982 


3i-A«»-l9*2 


21-Ser— 1982 


22-S..-1982 


4-0ct-t9*2 


23-0et-1992 


2-Nov-19«2 


TA98 

33.00 

-.04 

3.30 

1.4 

TA98+S9 

33.00 

N.A. 

N.A. 

N.A, 

TA100 

33.00 

6.30 

10.37 

1.1 

TA 100*89 

33.00 

N.A. 

N.A. 

N.A. 

TA99 

98.40 

4.16 

1.99 

1.9 

TA98*S9 

98.40 

3.93 

2.33 

3.2 

TAIOO 

98.40 

.97 

3.19 

1.1 

TA  100*89 

98.40 

3.64 

4.22 

1.3 

TA98 

83.30 

3.29 

1.31 

2.3 

TA98*S9 

83.30 

4.33 

3.18 

2.4 

TAIOO 

83.30 

.71 

4.03 

1.0 

TA100489 

83.30 

2.33 

4.16 

1.2 

TA98 

131.40 

9.03 

3.46 

2.7 

TA98+S9 

131.40 

9.93 

3.63 

2.6 

TAIOO 

131.40 

9.34 

3.34 

1.4 

TA10O*S9 

131.40 

9.11 

6.66 

1.3 

TA98 

117.30 

2.39 

1.32 

1.3 

TA9**S9 

117.30 

3.01 

2.80 

1.3 

TAIOO 

117.30 

4.53 

1.66 

1.3 

TA100*S9 

117.30 

4.90 

3.27 

1.4 

TA98 

102.20 

2.76 

1.29 

2.3 

TA98*S9 

102.20 

3.87 

3.97 

3.2 

TAIOO 

102.20 

4.30 

4.01 

1.3 

TA100+S9 

102.20 

3.78 

3.33 

1.2 

TA98 

109.30 

2.09 

1.38 

2.0 

TA98*S9 

109.80 

2.53 

1.43 

1.6 

TAIOO 

109.30 

1.89 

2.72 

1.1 

TA 100*89 

109.80 

-1.47 

4.31 

1.2 

TA9S  36.30 
TA98+89  36.30 
TA100  36. 80 
TAIOO+S9  36.80 


-.  16 
2.04 
-3.81 
1.96 


1.16 

2.36 

6.33 


1.2 
1.3 
l.  1 
1.0 


4.53 


TABLE  F-20 

CHARACTERIZATION  OF  INFLUENTS 
16  MARCH  1981  TO  IS  FEBRUARY  1983 
AMES  TEST 
(Continued) 


Sr.clf le 


Activity 

95  *  1 

Voluoo  Plltorod 

(Rovortnntt 

Confidence 

Huteeenic 

Dot* 

Stroln 

in  Litoro 

For 

Liter) 

Intervn) 

Ratio 

EEWTP  Blondod 

Influent 

(Fho*o  ItAi  cont'.nu.d) 

1 4-Mo  v— 1982 

TA98 

107.90 

1.89 

1.28 

1.8 

TA98oS9 

107.90 

N.A. 

N.A. 

N.A. 

TA100 

107.90 

2.26 

2.63 

1.1 

TA100*S9 

107.90 

N.A. 

N.A. 

N.A. 

30-No  v-1982 

TA98 

34. 10 

2.58 

3.20 

1.4 

TA98+39 

34.10 

15.96 

1.74 

3.7 

TA100 

34.10 

-5.40 

6.31 

.9 

TA10OOS9 

34.10 

16.78 

6.61 

1.4 

14— Ooc— 1982 

TA98 

45.00 

.30 

1.55 

1.3 

TA98+S9 

45.00 

1.32 

2.69 

1.8 

TA100 

45.00 

1.42 

8.79 

1.9 

TA100*S9 

45.00 

4.65 

7.42 

1.6 

21— Doc— 1982 

TA9S 

75.70 

1.23 

1.20 

1.6 

TA9SOS9 

75.70 

3.03 

2.12 

2.4 

TAIOO 

75.70 

6.56 

3.26 

2.0 

TA10O+S9 

75.70 

3.72 

6.41 

1.6 

29-Jon— 1983 

TA98 

64.30 

1.57 

1.93 

1.3 

TA98+S9 

64.30 

N.A. 

N.A. 

N.A. 

TAIOO 

64.30 

11.55 

9.50 

1.3 

TA10O+89 

64.30 

N.A. 

N.A. 

N.A. 

8— Fob- 1983 

TA98 

90.90 

2.15 

.83 

2.0 

TA98-S9 

90.80 

3.59 

1.12 

2.6 

TAIOO 

90.80 

2.37 

4.62 

1.3 

TA100+S9 

90.80 

2.39 

3.32 

1.3 

15-Fob— 1983 

TA98 

75.70 

1.24 

1.11 

1.5 

TA98+S9 

75.70 

2.03 

1.06 

1.3 

TAIOO 

75.70 

5.29 

6.35 

1.4 

TA100+S9 

75.70 

1.76 

4.91 

1.3 

1. 


Numbers  refer  to  the  size  of  the  interval  bracketing  the  corresponding  specific 
activity  value;  i.e.  Specific  Activity*  Confidence  Interval. 


APPENDIX  G 


PROCESS  PERFORMANCE 


This  appendix  provides  statistical  summary  tables  of  the  EEWTP  monitoring 
data  collected  during  each  of  four  phases  of  operation.  Each  table  contains 
summaries  of  data  from  all  monitored  sets  including: 

Blended  influent 

Sedimentation  effluent  (or  recarbonation  effluent) 

Dual  media  filter  effluent 
Lead  carbon  column  effluent 
Final  carbon  column  effluent 
EEWTP  finished  water 

Appendix  G  has  been  broken  into  four  sections,  each  of  which  provides  summary 
tables  for  one  of  the  phases  of  EEWTP  operation.  The  sections  are  as  follows: 

Appendix  G-l: 

Process  Performance  -  16  March  1981  to  16  March  1982  (Phase  IA) 
Appendix  G-2: 

Process  Performance  -  17  March  1982  to  6  July  1982  (Phase  IB) 

Appendix  G-3: 

Process  Performance  -  16  July  1982  to  1  February  1983  (Phase  HA) 
Appendix  G-4: 

Process  Performance  -  2  February  1983  to  16  March  1983  (Phase  IIB) 

The  statistical  results  reported  in  the  tables  of  this  appendix  have  been 
calculated  using  the  techniques  described  in  the  Main  Volume  of  the  report, 
Chapter  5.  These  have  been  summarized  in  Table  5.1-2  of  that  chapter.  As 
discussed  in  Chapter  5,  the  geometric  mean  and  spread  factor  have  only  been 
calculated  in  cases  where  15  percent  or  more  of  the  samples  were  quantified. 
Otherwise,  results  for  these  statistical  parameters  have  been  left  blank. 

Additional  symbols  utilized  in  the  tables  of  this  appendix  are  described  below: 

ND:  Not  Detected.  Arithmetic  mean  is  reported  as  ND  if 

all  sample  concentrations  were  reported  as  "ND." 

NQ:  Not  Quantifiable.  Arithmetic  Mean  is  reported  as  NQ 

if  all  sample  concentrations  were  either  "ND"  or  "NQ," 
but  all  were  not  "ND."  (Organic  chemicals  only.) 

Not  Calculated:  Geometric  mean  is  reported  as  "Not  Calculated"  if 

there  were  greater  than  15  percent  of  the  samples 
quantified  but  geometric  mean  calculation  was  still 
not  feasible.  This  only  occurred  in  cases  where  all 
quantified  results  had  the  same  numerical  value. 
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SECTION  1 


PROCESS  PERFORMANCE 
16  MARCH  1981  TO  16  MARCH  1982  (PHASE  IA) 


OVERVIEW 

This  appendix  provides  statistical  summary  tables  for  the  EEWTP  process  sites 
during  the  first  alum  phase  of  operation*  Phase  IA.  The  data  summarized  here 
was  collected  over  a  twelve  month  period  between  16  March  1981  and  16  March 
1982. 

The  data  are  organized  by  parameter  group,  as  indicated  below: 

G-l-1  Physical/ Aesthetic  Parameters 

G-l-2  Asbestos  Fibers 

a.  Concentration 

b.  Characterization 

G-l-3  Major  Cations,  Anions  and  Nutrients 

G-l-4  Trace  Metals 

G-l-5  Radiological  Parameters 

G-l-6  Microbiological  Parameters 

G-l-7  Viruses 

G-l-8  Parasites 

G-l-9  Organic  Surrogate  Parameters  -  TOC  and  TOX 

G-l-10  Synthetic  Organic  Chemicals  -  Halogenated  Alkanes 
G-l-1 1  Synthetic  Organic  Chemicals  -  Halogenated  Alkenes 
G-l-1 2  Synthetic  Organic  Chemicals  -  Aromatic  Hydrocarbons  (Non- 

Halogenated) 

G-l-13  Synthetic  Organic  Chemicals  -  Halogenated  Aromatics 
G-l-14  Synthetic  Organic  Chemicals  -  Pesticides/Herbicides 
G-l-1 5  Synthetic  Organic  Chemicals  -  Miscellaneous  Quantified  Organic 
Chemicals 

G-l-16  Organic  chemicals  Tentatively  Identified  by  Volatile  Organic  Analysis 
(Purge  and  Trap  GC/MS) 

G-l-17  Organic  Chemicals  Tentatively  Identified  by  Acid  Extraction 

(w/Methyiation)  and  GC/MS 

G-l-18  Organic  Chemicals  Tentatively  Identified  by  Base/Neutral  Extraction 
and  GC/MS 

G-l-19  Organic  Chemicals  Tentatively  Identified  by  Closed  Loop  Stripping 
and  GC/MS 

G-l-20  Ames  Test  Results 


Process  Performance 

16  March  1981  to  16  March  1982  (Phase  IA) 


It  should  be  noted  that  not  all  of  the  analyses  were  conducted  for  the  entire 
twelve  month  period.  Exceptions  are  noted  on  the  tables,  either  with  specific 
text,  or  with  one  of  the  following  symbols,  either  at  the  location  heading  or 
next  to  the  "No.  of  Samples." 

*  Analysis  terminated  on  1  December  1981 
**  Analysis  initiated  on  1  December  1981 
+  Analysis  terminated  on  16  March  1982 
++  Analysis  initiated  on  16  March  1982 

All  data  reported  here  are  from  24-hour  composite  samples  unless  noted 
otherwise  (next  to  the  parameter  name).  In  some  cases,  a  negligible  number  of 
composite  samples  were  missed,  and  grab  samples  taken  in  their  place  are 
included  with  the  data  analysis. 


Tnnr»t«f«.  4m.  C  readinasl 

Nt.  of  mrttiH  MS 

Arithaatic  Naan  17. • 

•taadard  VtvUttM  7.0 

Mlw  Vtlw  10.0 


rM  Cora*  wflMl 
M».  ef  RMllm 


Arithaatic  Ntw 
Standard  BtvUtlM 

Oaoaatric  Him 
Srraad  Factor 

Median  Vain* 


24  1742  2944 

(Oaf ora  rH  contrail  (Altar  rH  control l  before 
C12  and  filtration) 

7.0  4.4  7.4 

0.3  0.4  0.9 


Oiaaolvad  Ox roan  Earab  saarla.) 
(MOL -O.iS  aa/1) 

No.  of  Readines  333 


Arithaatic  Naan 

8.4 

9.2 

8.7 

7.9 

7.3 

8.  1 

Standard  Deviation 

1.9 

1.4 

1.4 

1.4 

1.4 

1.4 

Oaoaatric  Naan 

8.4 

9.1 

8.4 

7.7 

7.1 

7.9 

Srraad  Factor 

1.20 

1.14 

1.18 

1.24 

1.29 

1.20 

Nedian  Value 

9.9 

4.0 

8.7 

7.9 

7.3 

8. 1 

Hiniaua  Value 

4.9 

4.7 

4.7 

4.0 

3.3 

4.9 

Naxiaua  Valua 

12.3 

12.4 

12.3 

11.4 

11.3 

11.3 

Turbidity 

(MX.-  0.09  NTU) 
No.  of  Saarlas 
No.  Abova  MX. 

Arithaatic  Naan 
Standard  Oaviation 

Oaaaatrtc  Naan 
Srraad  Factor 

Nadi an  Value 
90X  Laos  Than 


Turbiditv  Earab  saarlas) 
(MX.-  0.09  NTU) 

No.  of  Saarloo  3 


293  (a) 
233 


No.  Abova  MX. 


3344 

(Aftar  rM  control) 
3344 


297  (*) 
297 


257  (») 
257 


Arithaatic  Naan 

13.37 

3.49 

0.  18 

0.09 

0.12 

Standard  Deviation 

11.91 

1.83 

0.25 

0.09 

0.07 

Oaoaatric  Naan 

11.07 

3.04 

0. 13 

0.08 

0.  1  1 

Srraad  Factor 

1.80 

1.70 

2.05 

1.69 

1.66 

Nedian  Valua 

11.00 

3. 10 

0.10 

0.  10 

0.  10 

90X  Lass  Than 

22.00 

4.00 

0.30 

0.  15 

0.20 

)A 

$ 


TABLE  G-l-l 

PROCESS  PERFORMANCE  —  16  MARCH  1981  TO  16  MARCH  1982  (PHASE  IA) 
PHYSICAL /AESTHETIC  PARAMETERS 
(Continued) 


Blended 
Inf 1 uent 


Sedimentation 

Effluent 


Dual  Media 
Fi  1  ter 
Ef f 1 uent 


Lead 

Carbon  Column 
Effluent 


Final 

Carbon  Column 
Ef f 1 uent 


EEWTP 

Finished 

Water 


«  A 

„v 


| 

I 


Total  Su»rended  Solid* 
(MOL-  3.6  M/l) 

(TSS) 

No.  ef  Samrle* 

203 

Mo.  Above  MOL 

202 

Arithmetic  Mean 

15.63 

Standard  Deviation 

12.00 

Geometric  Mean 

13.35 

Srread  Factor 

1.70 

Median  Value 

13.0 

VOX  Leo*  Than 

26.0 

Apparent  Color 

(MOL*  3  color  units) 
No.  of  Samples 

200 

202 

204 

No.  Above  MOL 

200 

145 

99 

Arithmetic  Mean 

35.6 

5.3 

3.4 

Standard  Deviation 

13.2 

3.9 

2.8 

Geometric  Mean 

33.7 

4.4 

2.9 

Srread  Factor 

1.39 

1.99 

1.97 

Median  Value 

35 

5 

ND 

SOX  Le*s  Than 

45 

10 

7 

MBAS 

(MOL-  0.03  me/l) 

No.  of  Semrle* 

261 

12 

267 

No.  Above  MOL 

25V 

12 

165 

Arithmetic  Mean 

0.068 

0.056 

0.033 

Standard  Deviation 

0.030 

0.021 

°-022  £7% 

Oeometric  Mean 

0.063 

0.052 

0.032 

Srread  Factor 

1.46 

1.43 

1.57 

Median  Value 

„  0.06 

0.05 

0.03 

VOX  Le*»  Than 

0.12 

0.08 

0.05 

T«lt« 

(MOL-  2  Te»te  Unit*) 

N*.  9*  Suwltl 

No.  Above  MOL 

Arithmetic  Mean 
Standard  Deviation 

Geometric  Moan 
Srreed  Factor 

Median  Value 
VOX  Le*»  Than 


G- 1-4 


249  <*) 
248 


Odor 

(MDL*  1  TON) 

Ne.  of  Samrle* 

10  <**> 

267 

No.  Above  MOL 

10 

267 

Arithmetic  Mean 

11.3 

22.  3 

Standard  Deviation 

6.0 

20.6 

Geometric  Mean 

9.9 

16.7 

Spread  Factor 

1.72 

2.09 

Median  Value 

12 

17 

90%  Less  Than 

17 

50 

-.v  v.y. 


» 


i 

L*V  1 


4 


rj 

N 


i 


TABLE  0-1-1 

PROCESS  PERFORMANCE  —  16  MARCH  1981  TO  16  MARCH  1982  (PHASE  IA) 
PHYSICAL/AESTHETIC  PARAMETERS 
(Continued) 


Du*)  Medio  Lend  Find  EEWTP 

Bl.nded  Sedimentetion  Filter  Cerbon  Column  Cerbon  Column  Finished 

Influent  Effluent  Effluent  Effluent  Effluent  Meter 


Free  Chlorine  toreb  iwleil 

(MDL-  0.  1  oo/1-Cl  ) 

No.  of  Saaoloo 

988 

2438 

No.  Abo vo  NOL 

911 

2422 

Arithmetic  Meen 

0-34 

1.60 

Stenderd  Devietion 

0.60 

0.64 

Geometric  Meen 

0.22 

1.39 

Smreed  F-etor 

2.39 

1.96 

Medien  Velue 

0.2 

1.6 

90X  Lee*  Then 

0.7 

2.3 

Total  Chlorino  Corab  saaplotJ 

(MOL-  O.t  o*/l -Cl ) 

No.  of  S*f»*1o» 

2001 

2434 

No.  Above  MDL 

2001 

2433 

Arithmetic  Meen 

1.68 

1.93 

Stenderd  Oevietion 

1.96 

0.63 

Geometric  Meen 

1.27 

1.39 

Sereed  Fector 

1.83 

1.35 

Medien  Velue 

1. 1 

1.3 

901  Lee*  Then 

3.2 

2.3 

G-l-5 
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TABLE  0-1-2  (A) 

PROCESS  PERFORMANCE 
16  MARCH  1981  TO  16  MARCH  1982 
ASBESTOS  FIBER  CONCENTRATION 


CHRYSOTILE  FI  MRS 


EEWTP 
Blended 
Inf tufnt 


Dual  Media 
Fi I  tap 
Ef f 1 uent** 


EEWTP 

Finiihed 

Water 


SuaeaPT  Datai 


Total  Numbar  of  SarU> 

Total  Voluma  Filtarod. 

49 

33 

48 

Litars  <VT> 

0.474 

1.629 

2.432 

Eouivalant  VoIum  Examined. 

Litor*  (V) 

0.0000693 

0.0002433 

0.0003397 

Percent  Filtor  Area 

Examined  (V/VT  *  100) 

0.01461 

0.01310 

0.01467 

Chrvsotile  Fibor  Resultsi 

Total  Fibor*  Counted  (N) 

416 

32 

9 

Max.  Concentration.  MFL 

91 • 820 

1.050 

0.389 

Min.  Concontration*  MFL 

N.D. 

N.D. 

N.D. 

Modian  Concontration.  MFL 

90  Porcontilo  Concontration. 

2.926 

N.D. 

N.D. 

MFL 

13.960 

0.525 

N.D. 

Averase  Concontration  (N/V)» 

MFL 

6.007 

0. 130 

0.023 

Minimum  Dotoction  Limits 

Hiahest*  MFL 

1.463 

0.262 

0.146 

Lomest  *  MFL 

0.328 

0. 131 

0.066 

ahphibole  fibers 

EEWTP 

Dual  Madia 

EEWTP 

Bl.nd.d 

Filter 

Fini.h.d 

Influent 

Efflu.nt** 

Water 

SunearY  Datai 


Total  Number  of  Sampl.e 

Total  Volum.  Filtered. 

8 

8 

48 

Litars  (VT) 

Equivalent  Volum*  Examined. 

0.088 

0.375 

2.452 

Litars  (V) 

Percent  Filtar  Araa 

0.0000134 

0.0000572 

0.0003597 

Examined  (V/VT  *  100) 

0.01324 

0.01324 

0.01467 

Amehibole  Fiber  Reeultei 


Tote.  Fiber*  Counted  <N) 

0 

0 

0 

Max.  Concantration.  MFL 

N.D. 

N.D. 

N.D. 

Min.  Concantration*  MFL 

N.D. 

N.D. 

N.D. 

Modian  Concontrat ion*  MFL 

N.D. 

N.D. 

N.D. 

90  Percentll.  Concentration. 

MFL 

N.D. 

N.D. 

N.D. 

Averase  Concontration  (N/V). 

MFL 

N.D. 

N.D. 

N.D. 

Minimum  Dotoction  Limits 

Hishest.  MFL 

1.312 

0.262 

0.  146 

Lomas t*  MFL 

0.323 

0.  131 

0.066 

••  Sameline  terminated  on  1  December  1981 


TABLE 

0-1-2  (B) 

PROCESS 

PERFORMANCE 

lb  MARCH  1981 

TO  16  MARCH  1982 

ASBESTOS  FIBER  CHARACTERIZATION 

EEWTP 

Duel  Medie 

EEWTP 

Blend 

Fil ter 

Finished 

Tenk 

Effluent** 

Weter 

Cheviot! 1*  Fiber  Result*! 


Nuaber  of  Fibers  Exeained  *  372  10  0 

Lensth  Distribution, 


Fibers/Sear 1 es 


0.0  - 

0.49  ua 

91/13 

0/0 

0/0 

0.90 

-  0.9  ua 

166/21 

4/2 

0/0 

1.0  - 

1.4  ua 

74/21 

1/1 

0/0 

1.9  - 

1.9  ua 

39/17 

3/2 

0/0 

2.0  - 

2.4  ua 

16/8 

1/1 

0/0 

>  2.9 

ua 

26/14 

1/1 

0/0 

Width  Distribution. 

Fibers/Seartes 

0.00 

-  0.04  ua 

43/12 

0/0 

0/0 

0.09 

-  0.09  ua 

292/21 

6/2 

0/0 

0. 10 

-  0. 14  ua 

29/11 

3/2 

0/0 

0.19 

-  0.19  ua 

9/3 

0/0 

0/0 

0.20 

-  0.24  ua 

1/1 

1/1 

0/0 

>  2.9 

ua 

2/2 

0/0 

0/0 

Asreet  Ratio  Distribution. 

Fiber s/Seaeles 

0.0  - 

9.0 

74/14 

2/2 

0/0 

10.0 

-  19.9 

170/21 

9/2 

0/0 

20.0 

-29.9 

69/17 

3/1 

0/0 

30.0 

-  39.9 

32/13 

0/0 

0/0 

40.0 

-  49.9 

14/9 

0/0 

0/0 

>  90. 

0 

17/10 

0/0 

0/0 

TABLE  0-1-3 

PROCESS  PERFORMANCE  —  16  MARCH  1981  TO  16  MARCH  1982  (PHASE  I A) 
MAJOR  CATIONS.  ANIONS.  AND  NUTRIENTS 


Dual  M.dia 

Final 

EEWTP 

Blandad  Sadiaantat ion 

Filt.r 

Carbon  Column 

Finished 

Influant  Effluant 

Efflu.nt 

Effluent 

Water 

Total  Dissolved  Solid* 

(TDS)i  bv  evaporation 

(MDL-10.0  a#/ 1 ) 

No.  of  Samples 

133  (*) 

189  (*) 

No.  Above  MDL 

183 

189 

Arithmetic  Moan 

268.3 

278.3 

Standard  Deviation 

45.3 

31.4 

Geometric  Moan 

264.3 

273.7 

Spread  Factor 

1.19 

1.21 

Median  Value 

266 

273 

90X  Les*  Than 

328 

349 

Total  Dissolved  Solids 

(TDS)i  bv  addition 

(MDL-  1  ■>* /I  ) 

No.  of  Samples 

23  (eel 

26  (ee> 

27  ( ee ) 

No.  Above  MDL 

23 

26 

27 

Arithaetic  Mean 

240.6 

288.3 

301.4 

Standard  Deviation 

32.3 

42.0 

33.  1 

Geometric  Mean 

234.4 

283.4 

299.4 

Spread  Factor 

1.27 

1.15 

1.12 

Median  Value 

232 

274 

293 

90%  Les*  Than 

300 

349 

333 

Electroconductivitv  Csrab  samples  at  blended 

influent. 

composites  elsewhere) 

(MDL-  0.1  uaho/ca) 
No.  of  Sample* 

2107 

27  (eel 

201 

No.  Above  MDL 

2107 

27 

201 

Arithsietic  Mean 

431.3 

521.3 

470.4 

Standard  Deviation 

66.  1 

74.6 

71.8 

Geometric  Mean 

446.  1 

316.2 

464.8 

Seread  Factor 

1.17 

1.15 

1.17 

Median  Value 

430.0 

310.0 

470.0 

90%  Less  Than 

330.0 

620.0 

370.0 

Ca I c i ua 

(MDL-  0.2  me/1 1 

No.  of  Samples 

276 

24  (eel 

278 

24  (eel 

231 

No.  Above  MDL 

276 

24 

278 

24 

281 

Arithmetic  Mean 

46.36 

36.44 

48.83 

53.33 

48.73 

Standard  Deviation 

8.26 

7.33 

10.00 

3.00 

10.23 

Geometric  Mean 

43.62 

33.96 

47.81 

54.98 

47.  18 

Spread  Factor 

1.20 

1.  14 

1.23 

1.16 

1.40 

Median  Value 

43.7 

34.9 

47.6 

36.  1 

47.  1 

90%  Less  Than 

37.6 

66.6 

62.9 

63.3 

63.8 

Hardnaaif  by  addition  <Ca+H»»  as  CaC03) 

(MOL-  1.0  a*/ 1 -CaCOS 
No.  of  Samples 

) 

276 

24  <#*> 

278 

24  <**) 

280 

No.  Above  MDL 

276 

24 

278 

24 

230 

Arithsietic  Mean 

149.4 

169.  7 

135.4 

167.8 

155.  4 

Standard  Deviation 

23.7 

22.  4 

29.  6 

23.9 

30.9 

Oeoaetric  Mean 

147.2 

168.3 

132.6 

166.  2 

150.7 

Spread  Factor 

1.  19 

1 .  14 

1.21 

1  .  15 

1.39 

Median  Value 

147 

164 

133 

•  o 

153 

90%  Less  Than 

193 

201 

193 

1-7 

199 

TABLE  0-1-3 


PROCESS  PERFORMANCE  —  16  MARCH  1981 

TO  16  MARCH  1982 

(PHASE  I A) 

MAJOR  CATIONS.  ANIONS. 

AND  NUTRIENTS 

(Continued) 

Dual  Media 

Final 

EEWTP 

Blended 

Sediaentatlon 

Fi 1  ter 

Carbon  Column 

Finished 

Influent 

Effluent 

Effluent 

Effluent 

Water 

Maenesiua 

(MOL-  0. 1  M/1 ) 

No.  of  SmpIii 

276 

24  (**) 

278 

24  (.*) 

280 

No.  Abovo  MDL 

276 

24 

278 

24 

280 

ArithMtic  Moon 

8. 18 

7.00 

8. 13 

7.08 

8.  16 

Standard  Doviatlon 

1.63 

0.96 

1.66 

1.  14 

1.78 

OooMtric  Moan 

8.01 

6.94 

7.96 

6.99 

7.38 

Spread  Factor 

1.22 

1.14 

1.23 

1.17 

1.40 

Median  Value 

8.0 

6.7 

7.9 

6.9 

7.9 

90%  Los*  Than 

10.4 

3.3 

10.4 

8.5 

10.5 

(MDL-  0.3  M/1 1 

No.  of  Saaples 

276 

24  (**> 

278 

23  (*e) 

281 

No.  Above  MDL 

276 

24 

278 

23 

280 

ArithMtlc  Mean 

6.02 

3.42 

6. 13 

3.36 

6.  14 

Standard  Deviation 

1.04 

0.70 

1.10 

0.72 

1.  16 

OooMtric  Mean 

3.92 

3.38 

6.02 

3.31 

5.98 

Spread  Factor 

1.22 

1.14 

1.23 

1.14 

1.31 

Median  Value 

6.0 

3.3 

6.  1 

3.6 

6.  1 

90%  Leas  Than 

7.1 

6.3 

7.3 

6.5 

7.4 

Sodiua 

(MDL-  0.1  m/1  > 

No.  of  Soar lea 

276 

24  (#*> 

278 

24  (e*> 

281 

No.  Above  MDL 

276 

24 

278 

24 

281 

Arithaetic  Mean 

29.80 

34.00 

29.31 

33.21 

29.30 

Standard  Deviation 

6.46 

10. 10 

6.29 

3.36 

6.70 

OooMtric  Mean 

29. 10 

32.78 

28.84 

32.36 

28.73 

Spread  Factor 

1.23 

1.30 

1.24 

1.23 

1.42 

Median  Value 

29.2 

31.6 

29.3 

31.6 

29.3 

90%  Leas  Than 

37.  1 

30. 1 

37.3 

39.6 

37.4 

A1 kal initv 

(MDL-  2.7  ae/1-CaC03) 
No.  of  Saaples 

274 

27  (ee> 

282 

No.  Above  MOL 

274 

27 

282 

ArithMtic  Mean 

60.68 

54.03 

42.29 

Standard  Deviation 

17.  12 

17.56 

19.44 

Oeoaetric  Mean 

38.  14 

51.29 

37.69 

Spread  Factor 

1.33 

1.39 

1.64 

Median  Value 

39.0 

31.0 

37.6 

90%  Less  Than 

83.0 

74.0 

71.0 

Broaide 

(MDL-  0.003  me /I  ) 


No.  of  Saaples 

272 

27  (»*) 

282 

No.  Above  MDL 

265 

23 

115 

ArithMtic  Mean 

0.0704 

0.0413 

0.0113 

Standard  Deviation 

0.0364 

0.0293 

0.0168 

OeoMtric  Mean 

0.0374 

0.0298 

0.0022 

Spread  Factor 

2.  IS 

2.62 

3.31 

Median  Value 

0.063 

0.030 

ND 

90%  Less  Than 

0. 120 

0.094 

0.035 

TABLE  0-1-3 


PROCESS  PERFORMANCE  —  16  MARCH  1981 

TO  16  MARCH  1982 

(PHASE  IA) 

MAJOR  CATIONS.  ANIONS. 

AND  NUTRIENTS 

(Continued) 

Dual  Media 

Final 

EEWTP 

Blended  Sedimentation 

Filter 

Carbon  Column 

Finished 

Influent  Effluent 

Effluent 

Effluent 

Mater 

Chloride 

(MX.*  0.1  <M/1  > 

No.  of  Soar! os 

275 

27  (*e) 

284 

No.  Above  MOL 

275 

27 

284 

Arithmetic  Neon 

43.84 

60.44 

47.73 

Standard  Devlotion 

11.07 

13.79 

11.44 

Oeoaetric  Neon 

42.43 

59.07 

46.37 

Srreed  Factor 

1.30 

1.23 

1.28 

Median  Value 

44.0 

58.1 

48.0 

90%  Less  Than 

57.0 

84.0 

60.5 

Cyanide.  Total 

(MOL-  0.005  me/l ) 
No.  of  Samples 

283 

283 

No.  Above  MOL 

180 

75 

Arithmetic  Mean 

0.0083 

0.0054 

Standard  Deviation 

0.0071 

0.0098 

Oeoaetric  Mean 

0.0064 

0.0024 

Spread  Factor 

2.17 

3.32 

Median  Value 

0.006 

NO 

90%  Less  Than 

0.020 

0.011 

Fluoride 

(MOL-  0.10  as/1 ) 
No.  of  Samples 

273 

27  (**) 

283 

No.  Above  MDL 

270 

27 

277 

Arithmetic  Mean 

0.51 

0.29 

0.32 

Standard  Deviation 

0.13 

0.09 

0.  12 

Geometric  Mean 

0.49 

0.28 

0.30 

Spread  Factor 

1.39 

1.32 

1.44 

Median  Value 

0.5 

0.3 

0.3 

90X  Less  Than 

0.6 

0.4 

0.4 

Iodide 

(MOL-  0.002  me/t ) 
No.  of  Samples 

246  (*) 

252  (*) 

No.  Above  MOL 

237 

218 

Arithmetic  Mean 

0.0054 

0.0036 

Standard  Deviation 

0.0024 

0.0019 

Geometric  Moan 

0. 0048 

0.0032 

Spread  Factor 

1.65 

1.66 

Median  Value 

0.006 

0.003 

90%  Less  Than 

0.008 

0.006 

Nitrosen.  Nitrite  ♦  Nitrate 
(MOL-  0.02  m/l-N) 


No .  of  Samples 

276 

27  (*e> 

276 

283 

No.  Above  MOL 

276 

27 

276 

284 

Arithmetic  Mean 

7.26 

6.71 

7.38 

7.36 

Standard  Deviation 

1.97 

1.77 

2.25 

2  13 

Geometric  Mean 

6.90 

6.47 

6.95 

6.87 

Spread  Factor 

1.43 

1.33 

1.47 

1.63 

Median  Value 

7.5 

7.0 

7.6 

7.6 

90%  Less  Than 

9.  1 

8.  9 

9.3 

9.3 

TABLE  0-1-3 

PROCESS  PERFORMANCE  —  16  MARCH  1981  TO  16  MARCH  1982  (PHASE  IA) 
MAJOR  CATIONS.  ANIONS.  AND  NUTRIENTS 
(Continued) 


Blandad 

Inf 1 uant 

Sadiaantatlon 

Effluant 

Dual  Madia 
Filtar 
Effluant 

Final 

Carbon  Column 
Effluant 

EEWTP 
Fini *h#d 
Uttar 

Nitroaan.  Aaaonia 

(MOL-  0.02  a*/l-N> 

No.  af  Saarlas 

277 

27  <aa) 

276 

283 

No.  Abova  MOL 

291 

26 

118 

65 

Arithaatlc  Moan 

0.262 

0.946 

0.119 

0.069 

Standard  Daviation 

0.394 

0.487 

0.271 

0.211 

Oaoaatrle  Maan 

0.128 

0.292 

0.013 

0.002 

Srraad  Factor 

3.36 

3.84 

9.49 

15.96 

Madian  Valua 

0.13 

0.40 

ND 

ND 

90X  Lan  Than 

0.82 

1.30 

0.34 

0.06 

Nitroaan.  Total  KJaldahl 

(MDL-  0.2  aa/l-N) 

No.  of  Saarlas 

269 

27  (*a> 

28  (aa) 

30  <**) 

No.  Abova  MDL 

293 

27 

23 

21 

Arithaatlc  Naan 

0.97 

0.89 

0.48 

0.35 

Standard  Oaviation 

0.97 

0.49 

0.38 

0.27 

Oaoaatric  Maan 

0.82 

0.71 

0.38 

0.29 

Srraad  Factor 

1.90 

1.89 

2.09 

2.02 

Madian  Valua 

0.9 

0.8 

0.3 

0.3 

90X  Lais  Than 

1.8 

1.7 

1.2 

0.8 

Ortho  Phosrhata 

(MDL-  0.01  no/l-P) 

No.  of  Saarlas 

279 

27  (aaj 

276 

289 

No.  Abova  MDL 

279 

6 

48 

27 

Arithaatlc  Maan 

0.423 

0.018 

0.020 

0.013 

Standard  Daviation 

0.391 

0.039 

0.094 

0.093 

Oaoaatric  Maan 

0.347 

0.002 

0.001 

Srraad  Factor 

1.81 

10.29 

13.  17 

Madian  Valua 

0.33 

ND 

ND 

ND 

90X  Lais  Than 

0.70 

0.09 

0.03 

ND 

Silica 

(MOL-  0.2  aa/1 ) 

No.  of  Saarlas 

276 

27  (aa) 

283 

No.  Abova  MDL 

276 

27 

233 

Arithaatlc  Maan 

6.87 

6.  19 

5.77 

Standard  Daviation 

2. 16 

1.96 

1.33 

Oaoaatric  Maan 

6.49 

9.99 

5.43 

Srraad  Factor 

1.43 

1.39 

1.43 

Madian  Valua 

6.9 

6.4 

5.7 

90X  Lass  Than 

9.6 

7.9 

3.  4 

Sul  fata 

(MDL-  0.6  aa/1 1 

No.  of  Saarlas 

276 

27  (aa) 

284 

No.  Abova  MDL 

276 

27 

234 

Arithaatic  Maan 

67.29 

80.93 

92.  70 

Standard  Daviation 

14.29 

12.39 

17.  J7 

Oaoaatric  Maan 

69.76 

79.71 

,7>l .  io 

Srraad  Factor 

1.24 

1.19 

1 . 20 

Median  Valua 
90X  Lai a  Than 


64.4 

87.0 


76.0 

99.0 


90.  0 

113.9 


PROCESS  PERFORMANCE 


TABLE  0-1-4 

16  MARCH  1981  TO  16  MARCH  1982  (PHASE  IA) 
TRACE  METALS 


Blended 

Influent 

S«diatnt«tlon 

Effluent 

<**> 

Dual  Media 
Filter 
Effluent 

Final 

Carbon  Column 
Effluent 
(**) 

EEMTP 

Finiehed 

Mater 

Aluminum 

(MOL-  0.003  M/1) 

No.  of  SmmplOB 

273 

24 

276 

24 

279 

No.  Abovo  MOL 

266 

24 

299 

24 

226 

ArithMtic  Moan 

0.4431 

1.4494 

0.1094 

0.0813 

0.0777 

Standard  Deviation 

0.4014 

0.3442 

0.1420 

0.0694 

0.3339 

Geometric  Mean 

0.3166 

1.4024 

0.0986 

0.0977 

0.0187 

Spread  Factor 

2.89 

1.29 

3.96 

2.38 

4.98 

Median  Value 

0.373 

1.44 

0.060 

0.070 

0.020 

907  Lee*  Than 

0.740 

1.84 

0.240 

0.160 

0.090 

Antimony 

(MOL-  0.0003  M/1) 


\  ruiL.-  VeWV4  Mw  t  a  * 

No.  of  Sample* 

273 

21 

279 

22 

278 

No.  Above  HDL 

90 

6 

128 

8 

133 

ArithMtic  Mean 

0.00099 

0.00020 

0.00098 

0.00024 

0.00070 

Standard  Deviation 

0.00172 

0.00009 

0.00147 

0.00014 

0.00180 

Geometric  Mean 

0.00014 

0.00029 

0.00029 

0.00026 

0.00029 

Spread  Factor 

4.40 

1.27 

3.09 

1.90 

3.90 

Median  Value 

ND 

NO 

ND 

ND 

ND 

907  Less  Than 

0.0006 

0.0003 

0.0008 

0.0004 

0.0009-.'  ~ 

Ar tonic 

(MOL-  0.0002  M/1 ) 


No.  of  Samples 

274 

23 

277 

24 

279 

No.  Abovo  HDL 

244 

18 

194 

19 

148 

ArithMtic  Mean 

0.00130 

0.00073 

0.00107 

0.00037 

0.00094 

Standard  Deviation 

0.00333 

0.00098 

0.00473 

0.00096 

0.00327 

Ooo»otric  Noon 

0.00069 

0.00043 

0.00021 

0.00022 

0.00021 

Spread  Factor 

2.63 

2.72 

4.34 

2.97 

4.66 

Nod ion  Voluo 

0.0007 

0.0004 

0.0002 

0.0002 

0.0002 

907  Less  Than 

0.0015 

0.0029 

0.0009 

0.0010 

0.0009 

Barium 

(MOL-  0.002  M/1) 

No.  of  Samples 

271 

22 

274 

22 

276 

No.  Above  HDL 

264 

22 

262 

22 

275 

Arithaottc  Noon 

0.0319 

0.0242 

0.0229 

0.0191 

0.0238 

Standard  Deviation 

0.0103 

0.0035 

0.0079 

0.0051 

0.0080 

Oooiootrlc  Noon 

0.0291 

0.0240 

0.0206 

0.0189 

0.0215 

Spread  Factor 

1.74 

1.15 

1.30 

1.26 

1.78 

Median  Value 

0.032 

0.023 

0.023 

0.018 

0.024 

90X  Lott  Thon 

0.045 

0.029 

0.031 

0.023 

0.032 

Borrl 1 lu* 

(MOL-  0.0008  M/1  1 

NO.  Of  SOAOlOB 

272 

21 

274 

22 

278 

No.  Above  MOL 

0 

0 

0 

0 

0 

Arithmetic  Noon 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

NO 

ND 

907  Lest  Than 

ND 

ND 

ND 

ND 

ND  %  • 

•  M 

G-l-12 


TABLE  0-1-4 


PROCESS  PERFORMANCE 

—  14  MARCH  1981  TO 

16  MARCH  1982 

(PHASE  tA) 

TRACE  METALS 

(Continued) 

Duel  Medie 

Finel 

EEWTP 

Blended 

Sedimentation 

Filter 

Cerbon  Column 

Finished 

Influent 

Effluent 

Effluent 

Effluent 

Meter 

<*#> 

(••) 

Boron 

(MDL-  0.0040  M/1 ) 
No.  of  Semples 

274 

24 

277 

24 

279 

No.  Above  MOL 

272 

24 

272 

24 

270 

Arltlueetic  Meen 

0.05104 

0.06433 

0.04480 

0.05473 

0.04208 

Stenderd  Devietion 

0.04070 

0. 03468 

0.02315 

0.01401 

0.02624 

Geometric  Meen 

0.03930 

0.05936 

0.03658 

0.05321 

0.03349 

Spreed  Fector 

2.23 

1.43 

2.11 

1.26 

2.21 

Medien  Velue 

0.0519 

0.0575 

0.0465 

0.0510 

0.0442 

90X  Lee*  Then 

0.0783 

0.0818 

0.0704 

0.0663 

0.0648 

Cedaiuai  I CAP 

(MOL-  0.0008  M/1 ) 
No.  of  Semples 

250  (*) 

252  (e) 

253  (*) 

No.  Above  MOL 

54 

33 

33 

Arithmetic  Meen 

0.00062 

0.00054 

0.00052 

Stenderd  Devietion 

0.00058 

0.00052 

0.00037 

OeoMtric  Meen 

0.00041 

Spreed  Fector 

2.30 

Medien  Velue 

ND 

ND 

ND 

90*  Less  Then 

0.0012 

0.0008 

0.0010 

Cedmiumi  furnece  AAS 

(MOL-  0.0002  m/1) 

No.  of  Semples 

22  (ee) 

23  (eel 

23  (*ev 

24  (**> 

26  ( **) 

No.  Above  MOL 

7 

1 

3 

2 

2 

ArithMtlc  Meen 

0.00029 

0.00010 

0.00018 

0.00012 

0.00013 

Stenderd  Devietion 

0.00056 

0.00002 

0.00021 

0.00009 

0.00011 

Geometric  Meen 

0.00010 

Spreed  Fector 

4.03 

Medien  Velue 

ND 

ND 

ND 

ND 

ND 

90X  Less  Then 

0.0011 

ND 

0.0006 

ND 

ND 

Chromiuai  I CAP 

(MOL-  0.003  M/1 ) 

No.  of  Semples 

250  (e) 

252  (e> 

253  (e) 

No.  Above  MOL 

78 

10 

6 

Arittueetic  Meen 

0.0025 

0.0016 

0.0016 

Stenderd  Devietion 

0.0019 

0.0006 

0.0005 

OeoMtric  Meen 

0.0022 

Spreed  Fector 

1.84 

Medien  Velue 

Ml 

NO 

ND 

90X  Less  Then 

0.005 

ND 

ND 

Chromium  furnec.  AA8 
(HDL-  0.0002  M/1  ) 


No.  of  Semples 

22  (ee) 

24  (ee) 

24  (ee) 

24  <**> 

26  <**> 

No.  Above  MDL 

21 

23 

19 

1? 

17 

ArithMtlc  Meen 

0.01003 

0.00156 

0.00090 

0.00093 

0.00100 

Stenderd  Devietion 

0.01758 

0.00074 

0.00061 

0.00076 

0.00096 

OeoMtric  Moen 

0.00443 

0.00136 

0.00066 

0.00064 

0.00047 

Spreed  Fector 

3.76 

1.83 

2.57 

2.78 

4.30 

Medien  Velue 

0.0043 

0.0014 

0.0009 

0.0007 

0.0007 

90X  Less  Then 

0.011 

0.0028 

0.0016 

0.0024 

0.0024 

"*TK~  ■' 


PROCESS  PERFORMANCE 


TABLE  0-1-4 

16  MARCH  mi  TO  16  MARCH  1982  (PHASE  IA> 
TRACE  METALS 
(Continued  1 


Dual  Media 

Final 

EEWTP  v‘-. 

Blended 

SedlMntatlon 

Filter 

Carbon  Coluan 

Finlahed 

Influent 

Effluent 

Effluent 

Effluent 

Mater 

<•*> 

(eel 

CobAltt  ICAP 

(MOL-  0.003  M/1  > 

Ne.  o f  Saaelea 

2S1  (el 

253  (el 

253  (#> 

No.  Above  MOL 

S 

6 

6 

ArithMtic  Moon 

0.0016 

0.0016 

0.0016 

Standard  Deviation 

O.OOOS 

0.0005 

0.0007 

Mod ion  Value 

NO 

ND 

ND 

POX  Lot*  Than 

ND 

ND 

ND 

Cobalt*  furnace  AAS 

(MOL”  0.0001  M/1  1 
No.  of  Saioplea 

22  (ee> 

22  (**> 

22  (eel 

22  (eel 

25  (eel 

No.  Above  MOL 

22 

21 

20 

20 

20 

ArlthMtic  Moan 

0. 00318 

0.00166 

0.00082 

0.00057 

0.00055 

Standard  Deviation 

0.00542 

0.00119 

0.00050 

0.00053 

0.00057 

OeoMtrlc  Moan 

0.00374 

0.00123 

0.00064 

0.00044 

0.00035 

Spread  Factor 

2.13 

2.47 

2.27 

2.15 

2.84 

Median  Value 

0.0032 

0.0011 

0.0006 

0.0005 

0.0005 

POX  Lea*  Than 

0.009 

0.0035 

0.0016 

0.0008 

0.0008 

Copper*  ICAP 

(MOL”  0.0008  M/1  ) 
No.  of  SaaPles 

251  (e) 

253  (e> 

253  (el 

No.  Above  MOL 

240 

201 

174 

ArithMtic  Mean 

0.00755 

0.00379 

0. 00323,  :u 

Standard  Deviation 

0.00532 

0.00420 

°-0087%a 

OeoMtric  Mean 

0.00609 

0.00233 

0.00157 

Spread  Factor 

2.07 

2.91 

3.22 

Median  Value 

0.0068 

0.0028 

0.0019 

POX  Lee*  Than 

0.0129 

0.0078 

0.0062 

Copper*  flaM  AAS 

(MOL-  0.0012  M/1 ) 
No.  of  Saarles 

23  (eel 

24  <ee> 

24  (eel 

24  (eel 

26  (eel 

No.  Above  MOL 

23 

24 

22 

17 

20 

ArlthMtic  Mean 

0.00981 

0.00965 

0.00359 

0. 00224 

0.00440 

Standard  Deviation 

0.00484 

0.00727 

0.00181 

0.00201 

0.00596 

OeoMtric  Mean 

0.00878 

0.00807 

0.00315 

0.00176 

0.00249 

Spread  Factor 

1.61 

1.76 

1.77 

2.06 

2.88 

Median  Value 

0.0087 

0.0074 

0.0039 

0.0018 

0.0023 

POX  Leoa  Than 

0.0168 

0.0140 

0.0057 

0.0038 

0.0094 

Iron 

(MOL-  0.003  M/1  > 

No.  of  StoPlea 

272 

24 

276 

24 

279 

No.  Above  MOL 

271 

24 

251 

21 

240 

ArithMtic  Mean 

1.3756 

0.3457 

0.0662 

0. 0278 

0.1153 

Standard  Deviation 

0.9030 

0. 1003 

0.1288 

0.0438 

0.5421 

OeoMtric  Mean 

1.0915 

0.3138 

0.0324 

0.0141 

0.0248 

Spread  Factor 

2.32 

1.81 

3.52 

3.30 

4.51 

Median  Value 

1.160 

0.356 

0.037 

0.016 

0.032 

POX  Leaa  Than 

2.270 

0.431 

0.110 

0.040 

0.091 

G-l-14 
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TABLE  0-1-4 


PROCESS  PERFORMANCE  —  16  MARCH  1981  TO  16  MARCH  1982 

(PHASE  1A) 

TRACE  METALS 
(Continued) 

Dual  Media 

Final 

EEWTP 

Blended 

Sedimentation 

Filter 

Carbon  Coluan 

Finished 

Influent 

Effluent 

Effluent 

Effluent 

Weter 

(ee) 

(ee) 

Laad 

(MOL-  0.0003  aw/1 ) 
No.  of  Sammies 

273 

23 

277 

24 

279 

No.  Above  MOL 

246 

8 

139 

9 

153 

Arithawtic  Moan 

0.00236 

0.00044 

0.00073 

0.00031 

0.00097 

Standard  Deviation 

0.00320 

0.00034 

0.00128 

0.00028 

0.00260 

Oooaotrlc  Moan 

0.00138 

0.00018 

0.00036 

0.00023 

0.00033 

Spread  Factor 

2.80 

3.93 

3.19 

2. 19 

3.86 

Median  Value 

0.0018 

ND 

0.0004 

ND 

0.0003 

901  Lett  Than 

0.0046 

0.0013 

0.0013 

0.0003 

0.0016 

Lithiuaii  I CAP 

(MOL-  0.0010  aw/I) 
No.  of  Saawles 

231  (O) 

233  (a) 

251  <*> 

No.  Above  MOL 

249 

243 

242 

Arithmetic  Mean 

0.00367 

0.00434 

0.00495 

Standard  Deviation 

0.00620 

0.00191 

0.00536 

Oeoawtric  Mean 

0.00494 

0.00413 

0.00404 

Smread  Factor 

1.39 

1.62 

1.92 

Median  Value 

0.0033 

0.0046 

0.0042 

90%  Leaa  Than 

0.0073 

0.0064 

0.0070 

Lithiuaii  flame  AAS 

(MOL-  0.0004  aw/I) 
No.  of  Sammies 

23  (ee) 

24  (#«> 

24  (ee) 

24  (ee) 

26  (»e) 

No.  Above  MOL 

22 

23 

23 

23 

24 

Arithawtic  Mean 

0.00499 

0.00634 

0.00409 

0.00638 

0.00631 

Standard  Deviation 

0.00138 

0.01043 

0.00160 

0.01078 

0.00841 

Geometric  Mean 

0.00431 

0.00426 

0.00362 

0.00408 

0.00414 

Spread  Factor 

1.81 

2.19 

1.84 

2.33 

2.69 

Median  Value 

0.0030 

0.0040 

0.0042 

0.0044 

0.0046 

90%  Leas  Than 

0.0069 

0.0070 

0.0060 

0.0073 

0.0069 

Maneanese 

(MOL-  0.0010  aw/1) 
No.  of  Sammies 

274 

30 

290 

26 

279 

No.  Above  MOL 

274 

30 

278 

23 

279 

Arithmetic  Mean 

0. 19493 

0.20898 

0.03848 

0.01713 

0.05188 

Standard  Deviation 

0.11901 

0.02986 

0.03018 

0.03304 

0.07248 

Oeoawtric  Mean 

0. 16436 

0.20691 

0.04263 

0.00433 

0.03051 

Smread  Factor 

1.82 

1.19 

2.37 

3. 12 

2.99 

Median  Value 

0.1700 

0.2080 

0.0460 

0.0037 

0.0380 

90%  Leaa  Than 

0.3290 

0.2900 

0. 1320 

0.0333 

0. 1200 

M.reurv 

(MOL-  0.00027  aw/1 ) 

No.  of  Sammies  267  23  27*  24  279 

No.  Abovo  MOL  64  S  109  3  103 

Arithawtic  Moon  0.00037  0.00034  0.00033  0.00049  0.00032 

Standard  Dovlotion  0.00439  0.00037  0.00041  0.00131  0.00041 

Geometric  Mean  0.00009  0.00006  0.00020  0.00004  0.00020 

Spread  Factor  4.36  6.29  2.69  9.66  2.71 

Median  Vatu*  NO  ND  ND  NO  NP 

90X  Lata  Than  0.0003  0.0006  0.0006  0.0007  0.0007 
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TABLE  0-1-4 

—  16  MARCH  1981  TO  16  MARCH  1982  (PHASE  IA) 
TRACE  METALS 
(Continued) 


Dual  Madia 

Fin«l 

EEUTP 

Blandad 

Sadlawntation 

Filtar 

Carbon  Column 

Finishad 

Inf luant 

Ef f 1 uant 

Eff luant 

Eff luont 

Water 

<##> 

(*#) 

Mol vbdanua 

(MOL-  0.002  aa/1 > 

No.  of  Saarlas 

271 

19 

272 

20 

276 

No.  Abova  MOL 

12 

1 

33 

0 

24 

Arithmetic  Maan 

0.0012 

0.0011 

0.0013 

ND 

0.0012 

Standard  Daviation 

0.0013 

0.0003 

0.0010 

0.0008 

Mad lan  Valua 

NO 

NO 

ND 

ND 

ND 

902  Lais  Than 

NO 

NO 

0.002 

ND 

ND 

Nickal 

(MOL-  0.0010  aa/1 ) 
No.  of  Saarlai 

268 

24 

275 

24 

276 

No.  Abova  MOL 

253 

22 

216 

22 

218 

Arithaatic  Maan 

0.00468 

0.00396 

0.00306 

0.00253 

0. 00329 

Standard  Oaviation 

0.00256 

0.00147 

3.00210 

0.00123 

0.00330 

Oaoaatric  Maan 

0. 00405 

0.00364 

0.00243 

0.00231 

0.00239 

Srraad  Factor 

1.30 

1.63 

2.17 

1.64 

2.34 

Madian  Valua 

0.0043 

0.0042 

0.0029 

0. 0023 

0.0028 

902  Laaa  Than 

0.0076 

0.0054 

0.0053 

0.0044 

0.0058 

Salaniuai 

(MOL-  0.0002  aw/1) 
No.  of  Saaipt as 

274 

23 

277 

24 

279 

No.  Abova  MOL 

176 

4 

175 

9 

194 

Arlthawtic  Maan 

0.00111 

0.00015 

0.00102 

0.00030 

0.00113 

Standard  Oaviation 

0.00199 

0.00013 

0.00135 

0. 00044 

0.00137 

Qaoawtric  Maan 

0.00039 

0.00008 

0.00040 

0.00013 

0.00051 

Spread  Factor 

4.92 

2.66 

4.34 

3.52 

4.32 

Madian  Valua 

0.0004 

NO 

0.0005 

NO 

0.0007 

90X  Lass  Than 

0.0029 

0.0003 

0.0027 

0.0006 

0. 0027 

Silvan  flaaw  AAS 

(MOL—  0.0008  aw/1  ) 
No.  of  Saaplas 

251  (*) 

253  (#) 

253  (a) 

No.  Abova  MOL 

37 

8 

10 

Arithawtic  Maan 

0.00052 

0.00045 

0.00044 

Standard  Oaviation 

0.00038 

0.00033 

0.00032 

Madian  Valua 

NO 

ND 

ND 

902  Lass  Than 

0.0008 

ND 

ND 

Silvarl  furnaca  AAS 
(MDL-  0.0002  aa/1 ) 


No.  of  Samples 

23  (aa) 

23  (aa) 

24  (aa) 

24  (aa) 

26  (aa) 

No.  Abova  MOL 

21 

6 

1 

2 

0 

Arithmetic  Maan 

0.00096 

0. 00016 

0.00012 

0.00016 

ND 

Standard  Daviation 

0. 00074 

0.00014 

0.00008 

0.00027 

Oaoaatric  Maan 

0.00070 

0.00012 

Spread  Factor 

2.37 

2.03 

Madian  Valua 

0.0008 

ND 

ND 

ND 

ND 

907.  Lass  Than 

0.0013 

0.0002 

ND 

ND 

ND 
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TABLE  0-1-4 

16  MARCH  1981  TO  16  MARCH  1982  (PHASE  IA) 
TRACE  METALS 
(Continued) 


Dual  Media 

Final 

EEWTP 

Blended 

SediMntation 

Filter 

Carbon  CoIum 

Finished 

Influent 

Effluent 

Effluent 

Effluent 

Water 

(•*) 

(••) 

Thai 1 lua 

(MOL*  0.0009  M/1  ) 

No.  of  Samples 

273 

21 

273 

22 

278 

No.  A6ovo  MOL 

2 

0 

3 

0 

6 

Arithmetic  Moon 

0.00043 

NO 

0.00046 

ND 

0.00047 

Standard  Ooviotlon 

0.00004 

0.00014 

0.00016 

Median  Value 

NO 

ND 

NO 

ND 

ND 

90%  Lee*  Than 

ND 

ND 

ND 

ND 

NO 

Tin 

(MOL*  0.0040  M/1  > 

No.  of  Sonnies 

270 

19 

272 

20 

273 

No.  Above  MOL 

79 

4 

84 

8 

38 

Arithmetic  Mean 

0.00373 

0.00291 

0.00469 

0.00337 

0.00412 

Standard  Deviation 

0.00433 

0.00192 

0.00343 

0.00231 

0. 00769 

Geometric  Mean 

0.00248 

0.00236 

0.00220 

0.00330 

0.00128 

Spread  Factor 

2.40 

1.97 

3.38 

1.66 

4.11 

Median  Value 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

0.0073 

0.0069 

0.0140 

0.0063 

0.0076 

Titanium 

(MOL*  0.0020  ns/1  ) 

No.  of  Samples 

271 

22 

274 

22 

277 

No.  Above  MOL 

233 

14 

9 

0 

3 

Arithmetic  Mean 

0.0103 

0.0040 

0.0013 

ND 

0.0011 

Standard  Deviation 

0.0084 

0.0034 

0.0022 

0.0013 

Geometric  Mean 

0.0073 

0.0029 

Spread  Factor 

2.32 

2.33 

Median  Value 

0.009 

0.003 

ND 

ND 

ND 

90%  Less  Than 

0.020 

0.007 

ND 

ND 

ND 

Vanad 1 un 

(NDL*  0.0020  m/1  ) 

No.  of  Samples 

272 

21 

273 

22 

277 

No.  Above  MDL 

199 

1 

132 

3 

156 

Arithmetic  Mean 

0.00479 

0.00107 

0.00433 

0.00260 

0.00513 

Standard  Deviation 

0.00383 

0.00031 

0.01110 

0.00479 

0.00733 

Geometric  Mean 

0.00333 

0.00183 

0.00249 

Spread  Factor 

2.34 

3.64 

3.48 

Median  Value 

0.0032 

ND 

ND 

ND 

0.0024 

90%  Less  Than 

0.0094 

ND 

0.0098 

0.0032 

0.0120 

Zinct  ICAP 

(MDL*  0.0020  M/1  ) 

No.  of  Samples 

230  <e> 

233  (#> 

252  <e) 

No.  Above  MDL 

230 

244 

232 

ArithMtic  Mean 

0.02399 

0.01542 

0.06529 

Standard  Deviation 

0.02160 

0.01336 

0.02786 

OeoMtric  Mean 

0.02083 

0.01143 

0.03913 

Spread  Factor 

1.63 

2.21 

1.39 

Median  Value 

0.0213 

0.0120 

0.0624 

90%  Less  Than 

0.0330 

0. 0320 

0. 1007 
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TABLE  0-1-4 

PROCESS  PERFORMANCE  —  16  MARCH  1981  TO  16  MARCH  1982  (PHASE  1A> 

TRACE  METALS 
(Continued) 


Blended  Sedimentetion 

Influent  Effluent 

(**> 


Duel  Medie 
Filter 
Effluent 


Finel 

Cerbon  Column 
Effluent 

(**) 


EEUTP 

Finiehed 

Meter 


Zinct  f leme  AA8 

(MOL-  0.0012  me/1 ) 


No.  of  Semmlee 

23  (**> 

24  (ee) 

24  (•#> 

24  <#*> 

26  (•*) 

No.  Above  MOL 

23 

24 

22 

24 

26 

Arithmetic  Heen 

0.03393 

0.02690 

0.00835 

0.00843 

0.03033 

Stenderd  Devietion 

0.01427 

0.01099 

0.00504 

0.00619 

0.03462 

Geometric  Meen 

0.03070 

0.02516 

0.00654 

0.00691 

0.02183 

Srreed  Fector 

1.54 

1.42 

2.26 

1.89 

2.04 

Medlen  Velue 

0.0328 

0.0230 

o.ooeo 

0.0073 

0.0180 

90%  Lee*  Then 

0.0497 

0.0473 

0.0140 

0.0130 

0.0646 

|,  --jj 

Is#® 
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TABLE  0-1 -S 

—  16  MARCH  1981  TO  16  MARCH  1982  (PHASE  1A> 
RADIOLOGICAL  PARAMETERS 


Blended 

Influent 

Dual  Media 

Filter 

Effluent 

EEWTP 

Finished 

Water 

Gross  Aloha 

(MDL-  0.1  oCi/1 ) 

No.  of  Sammies 

46 

35  <e> 

45 

No.  Abov#  MDL 

32 

16 

22 

Arithmetic  Moan 

0.60 

0.20 

0.28 

Standard  Dovlatlon 

0.67 

0.23 

0.48 

Oooaotrlc  Moan 

0.2S 

0.09 

0.10 

Soroad  Factor 

4.79 

3.86 

4.54 

Median  Value 

0.2 

NO 

ND 

90X  Less  Than 

1.7 

0.6 

0.6 

Gross  Aloha  2s  Error 
(MOL-  0.1  mCi/1 ) 


No.  of  Saaoles 

39 

28  (e> 

38 

No.  Above  MDL 

39 

28 

38 

Arithmetic  Mean 

0.67 

0.56 

0.56 

Standard  Deviation 

0.36 

0.26 

0.22 

Geometric  Mean 

0.58 

0.50 

0.51 

Spread  Factor 

1.71 

1.66 

1.49 

Median  Value 

0.6 

0.5 

0.5 

90X  Less  Than 

1.0 

1.0 

0.9 

Gross  Beta 

(MDL-  0.1  mCi/1) 

No.  of  Sammies 

47 

36  (al 

46 

No.  Above  MDL 

42 

34 

46 

Arithmetic  Mean 

6.35 

6.71 

6.82 

Standard  Deviation 

4.84 

4.39 

3.59 

Geometric  Mean 

3.23 

4.62 

5.93 

3mread  Factor 

5.50 

3.31 

1.74 

Median  Value 

6.2 

5.9 

5.9 

90Z  Less  Than 

13.0 

13.0 

12.0 

Gross  Beta  2s  Error 

(MOL-  0.1  mCi/1 1 

No.  of  Saswles 

40 

29  (e> 

39 

No.  Above  MDL 

40 

29 

39 

Arithmetic  Mean 

2.10 

2.32 

2.14 

Standard  Deviation 

0.94 

0.85 

1.02 

Geometric  Mean 

1.92 

2.16 

1.92 

S-read  Factor 

1.52 

1.46 

1.61 

Median  Value 

2.0 

2.2 

2.0 

90X  Less  Than 

3.9 

3.7 

3.8 

Strontiuer-90  (Note! 

Analyzed  only  for  selected 

dates  uhere  Gross  Beta  ♦ 

2  sisma  >  8  mCi/L  at  Plant  sites) 

(MDL-  0.2  pCi/1 ) 

No.  of  Sammies 

16 

10  (e) 

11 

No.  Above  MOL 

9 

8 

7 

Arithmetic  Mean 

1.02 

2.38 

1.11 

Standard  Deviation 

1.73 

2.01 

0.83 

Geometric  Mean 

0.05 

1.26 

0.55 

Smread  Factor 

25.71 

4.25 

4.67 

TABLE  0-1-3 

PROCESS  PERFORMANCE  —  16  MARCH  1981  TO  16  MARCH  1982  (PHASE  IA) 
RAO I OLOO  Z CAL  PARAMETERS 
(Continued) 


Duel  Medie 

Blended  Filter 

Influent  Effluent 


Strontium-90  2s  error 

(MDL-  0.2  pCi/1 ) 

No.  of  Semples 

16 

10  (e: 

No.  Above  MDL 

16 

10 

Arithmetic  Meen 

0.51 

0.63 

Stenderd  Oevietion 

0.22 

0.37 

Geometric  Meen 

0.46 

0.31 

Spreed  Fector 

1.34 

2.02 

TABLE  0-1-6 

PROCESS  PERFORMANCE  --  16  MARCH  1981  TO  16  MARCH  1982  (PHASE  IA) 
MICROBIOLOGICAL  PARAMETERS 


Blended 

Influent 


Dual  Med in 
Filter 
Effluent 


Finel 

Cerbon  Column 
Effluent 


EEWTP 

Finished 

Meter 


Total  Coliform  (confirmed)!  1000.100.10  ml  vol 
(MDL-O.018  MPN/100  mlIUOL-24  MPN/100  ml) 

No.  of  Samples 
No.  of  Positives 
No.  of  TNTC 

Geometric  Mean 
Sr read  Factor 

Median  Value 
90X  Less  Than 
Maximum  Value 


les] 

235 

181 

O 

0.0314 

3.22 

0.020 
0. 140 
0.490 


Total  Coliform  (confirmed)!  100.10.1  ml  voIusms  Cerab  samples! 
(M0L-0.18  MPN/100  ml IU0L-240  MPN/100  ml) 


No.  of  Samples 

13  (ee> 

223 

No.  of  Positives 

8 

221 

No.  of  TNTC 

0 

1 

GeosMtrlc  Mean 

0.193 

3.137 

Spread  Factor 

3.93 

3.43 

Median  Value 

0.20 

3.30 

90%  Less  Than 

1.10 

13.00 

Maximum  Value 

2.70 

XML 

Total  Coliform  (confirmed)!  0.1.0.01.0.001  ml 
(MDL-180  MPN/100  ml  IUQL-240000  MPN/100  m) 


No. 

of 

Samples 

13  (*e> 

No. 

of 

Positives 

13 

No. 

of 

TNTC 

1 

volumes  Cerab  samples] 


Geometric  Mean 
Spread  Factor 


63333.2 

3.03 


Median  Value 
90%  Less  Than 
Maximum  Value 


34000 

330000 

>UOL 


Total  Coliform  (completed)!  1000.100.10  ml  volumes 
(MOL “0.018  MPN/100  ml!  UQL-24  MPN/100  ml) 

No.  of  Samples 
No.  of  Positives 
No.  of  TNTC 

Geometric  Mean 
Spread  Factor 

Median  Value 
90%  Less  Than 
Maximum  Value 


Cerab  samples] 

(Note!  analysis  beean  on  88 

8  October.  1981)  36 

O 

0.0133 
3. 13 

ND 

0.068 

0.200 


Focal  Coliform  (confirmed)!  1000.100.10  ml  voluses  Cerab  samples] 
(MOL “0.018  MPN/100  ml UQL-24  MPN/100  ml) 

No.  of  Samples 
No.  of  Positives 
No.  of  TNTC 


137  (O) 
23 
0 


Median  Value 
90%  Less  Than 
Maximum  Value 


ND 

0.020 

0.030 


TABLE  0-1-6 

PROCESS  PERFORMANCE  --  16  MARCH  1981  TO  16  MARCH  1982  (PHASE  IA) 
MICROBIOLOGICAL  PARAMETERS 
(Continued) 


Blondod 

Influent 


Duel  Modi* 
Fit  tor 
Effluent 


Fecel  Cotifora  (confiraedX  100.10.1  al  voluaee  Csrab  started 
(HOL-O. 18  MPN/100  al IU0L-240  HPN/lOO  al ) 

No.  of  Starlet 
No.  of  Positives 
No.  of  TNTC 

Oeoaetrlc  Mean 
Srretd  Factor 


Final 

Carbon  Coluan 
Effluent 


183  (e> 
58 
0 


EEWTP 

Finished 

Utter 


Median  Value 
90X  Less  Than 
Maxiaua  Value 


Standard  Plate  Counti  1  al  voluae  Csrab  starlet! 
(MDL-1.0  colonies/al) 

No.  of  Saarles 
No.  of  Positives 


16  (**> 

14 


OeotMtric  Mean 
Srretd  Factor 


120.1 

12.50 


Median  Value 
90X  Less  Than 
Maxiaua  Value 


Standard  Plate  Count!  0.01  al  voIusm  Csrab  starlet! 
(HDL-100  colonies/al) 

No.  of  Saarles  14  (**) 

No.  of  Positives  14 


Oeoaetrlc  Mean 
Srretd  Factor 


28677.4 

2.92 


Median  Value 
90%  Less  Than 
Maxiaua  Value 


32000 

80000 

500000 


Salaonellai  lOOO  al  voluae  Csrab  saarles! 

(MDL-O.022  MPN/100  allUQL>  0.16  HPN/lOO  al ) 
No.  of  Satirlet 
No.  of  Positives 
No.  of  TNTC 

Median  Value 
90%  Less  Than 
Maxiaua  Value 


Salaonellai  100  al  voluae  Csrab  staples! 

(MOL -0.22  MPN/100  al 1UOL-  1.6  MPN/100  all 
No.  of  Saarles  4  (**) 

No.  of  Positives  4 

No.  of  TNTC  0 


Oeoaetrlc  Mean 
Spread  Factor 


Median  Value 
90%  Less  Than 
Maxiaua  Value 
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TABLE  0-1-6 

PROCESS  PERFORMANCE  --  16  MARCH  1981  TO  16  MARCH  1982  (PHASE  IA) 
MICROBIOLOGICAL  PARAMETERS 
(Continued) 


Blended 

Influent 


Duel  Medie 
Filter 
Effluent 


Fine  l 

Cerbon  Coluan 
Effluent 


Endotoxin  Cerab  saaelesl 
(MOL -0.006  ne/al 1 

No.  of  Searles 

1  (ee) 

8 

No.  Above  HDL 

1 

8 

Arithmetic  Meen 

62.4000 

4.8438 

Stenderd  Devietion 

4.1424 

Geoaetric  Meen 

62.4000 

3.6333 

Srreed  Factor 

2.09 

EEWTP 

Finished 

Meter 


9 

9 

4.9878 

4.7600 

2.8688 

3. 16 


Hedien  Value 
90%  Less  Then 


62.400 

62.400 


2.500 

12.300 


3.000 

12.500 


EEWTP  Blended  Influent 
(See  Table  F-7  for  Reculte) 


Duel  Media  niter  Effluent 


23-Arr-1981 

1000.0 

BOM  cell  line 

.002 

N.D. 

■ 

RD  cel  1  1 lne 

.002 

N.D. 

„ 

28-May- 1981 

1000.0 

BOM  cell  line 

.002 

N.D. 

a 

RD  cell  line 

.002 

N.D. 

V 

6-Jul-1981 

1000.0 

BOM  cell  line 

.002 

N.D. 

RD  cel  1  1  ine 

.002 

N.D. 

13-Jul -1981 

1001.0 

BOM  cell  line 

.010 

N.D. 

MA104  cell  line 

.006 

N.D. 

i 

24— Aue— 1981 

887.0 

BOM  cell  line 

.007 

N.D. 

1 

MA104  cell  line 

.007 

N.D. 

■ 

ll-0et-1981 

1000.0 

BOM  cell  line 

.003 

N.O. 

« 

MA104  cell  line 

.003 

N.D. 

* 

26— Oct— 1981 

600.0 

BOM  cell  line 

.008 

N.D. 

• 

MA104  cell  line 

.008 

N.D. 

IS— Dec-1981 

738.0 

BOM  cel  1  1  ine 

.008 

N.D. 

•j 

MA104  cell  line 

.006 

N.D. 

13— Jan-1982 

700.0 

BOM  cell  line 

.003 

N.D. 

w  i 

MA104  cell  line 

.003 

N.D. 

12— Feb— 1982 

798.0 

BOM  cell  line 

.004 

N.D. 

MA104  cell  line 

.004 

N.D. 

Final  Carbon  Colwan  Effluent 

J 

27-Ait— 1981 

1002.0 

BOM  cell  line 

.003 

N.D. 

m 

RD  cel  1  line 

.003 

N.D. 

2— Jun— 1981 

1000.0 

BOM  cell  line 

.010 

N.D. 

MA104  cell  line 

.007 

N.D. 

>• 

7-Ju 1-1981 

1000.0 

BOM  cell  line 

.002 

N.D. 

> 

RD  cel  1  1  ine 

.002 

N.D. 

14-Jul -1981 

1000.0 

BOM  cell  line 

.010 

N.D. 

MA104  cell  line 

.010 

N.D. 

28— Aue- 1981 

909.0 

BOM  cell  line 

.007 

N.D. 

MAI 04  cell  line 

.006 

N.D. 

9— Oct-1981 

1000.0 

BOM  cell  line 

.003 

N.D. 

J 

MA104  cell  line 

.003 

N.D. 

1 

3— Nov— 1981 

799.0 

BOM  cell  line 

.007 

N.D. 

q 

MA104  cell  line 

.007 

N.D. 

9-Dee— 1981 

364.0 

BOM  cell  1 ine 

.033 

N.D. 

MA104  cell  line 

.053 

N.D. 

28— Jan- 1982 

700.0 

BOM  cell  line 

.003 

N.D. 

MA104  cel  1  1 ine 

.003 

N.D. 

to 

11 -Feb- 1982 

1000.0 

BOM  cell  line 

.003 

N.D. 

a’ 

MAI 04  cell  line 

.003 

N.D. 

i 

EEWTP  Finiehed  Water 
(See  Table  H-7  for  Reeulte) 
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TABLE  0-1-8 
PROCESS  PERFORMANCE 
16  MARCH  1981  TO  16  MARCH  1982 
PARASITES 


EEWTP  Blend  Tank 


2 

Total  Volume  Filtered  (Gallons)! 

300.0 

Total  Equivalent  Volume  (Gallons)i 

273.0 

Samples  with  Unknown  Volume) 

0 

Samples  with  Unknown  Equiv.  Volume) 

0 

Parasite  Name 

Number  Observed 

Oiardia 

N.D. 

Entamoeba  histolytica 

N.D. 

Acanthamoeba 

N.D. 

Naeeleria  sruberi 

N.D. 

Ascaris 

N.D. 

Hookworm 

N.D. 

Trichuris  trichiura 

N.D. 

Dual  Media  Filter  Effluent 

Samples  Assayed! 

7 

Total  Volume 

Filtered  (Gallons)) 

4002.0 

Total  Equivalent  Volume  (Gallons)! 

120.1 

Samples  with 

Unknown  Vo 1 ume I 

2 

Samples  with 

Unknown  Equiv.  Volume) 

3 

Parasite  Nsss 

Number  Observed 

Oiardia 

N.D. 

Entamoeba 

histolytica 

N.D. 

Acanthamoeba 

N.D. 

Naesleria 

sruberi 

N.D. 

Ascaris 

N.D. 

Hookworm 

N.D. 

Trichuris 

trichiura 

N.D. 

Final  Carbon  Column  Effluent 


Samples  Assayed)  8 

Total  Volume  Filtered  (Gallons))  4436.0 

Total  Equivalent  Volume  (Ballons)!  48.6 

Samples  with  Unknown  Volume!  2 

Samples  with  Unknown  Equiv.  Volume!  6 


Parasite  Name 


Number  Observed 


Oiardia  N.O. 
Entamoeba  histolytica  N.D. 
Acanthamoeba  N.D. 
Naesleria  sruberi  N.D. 
Ascaris  N.D. 
Hookworm  N.D. 
Trichuris  trichiura  N.D. 


EEWTP  Finished  Water 


Samples  Assayed!  13 

Total  Volume  Filtered  (Gallons)!  10963.0 

Total  Equivalent  Volume  (Gallons)!  2132.1 

Samples  with  Unknown  Volume)  3 

Samples  with  Unknown  Equiv.  Volume)  3 


Parasite  Name 


Number  Observed 


Oiardia  N.D. 
Entasweba  histolytica  N.D. 
Acanthamoeba  N.O. 
Naeeleria  eruberl  N.D. 
Ascaris  N.D. 
Hookworm  N.D. 
Trichuris  trichiura  N.D. 
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TABLE  0-1-9 

PROCESS  PERFORMANCE  —  16  MARCH  1981  TO  16  MARCH  1982  (PHASE  IA) 
ORGANIC  SURROGATE  PARAMETERS  —  TOC  AND  TOX 


Constituent 


Blended 

Influent 


Sedimentation 

Effluent 


Due)  Medio 
Filter 
Effluent 


Lead 

Carbon  Column 
Effluent 


Final 

Carbon  Column 
Effluent 


EEWTP 

Finished 

Mater 


Total  Oraanic  Carboni 

DC80 

(MOL -0.06  ae/l-C) 
No.  of  Samples 

293 

57  (eel 

55  (ee) 

58  (ee) 

307 

294 

No.  Above  MOL 

293 

57 

55 

58 

307 

294 

Arithaetic  Mean 

4.64 

3.10 

2.82 

2.50 

1.59 

1.59 

Standard  Deviation 

1.41 

0.38 

0.23 

0. 44 

0.68 

0.60 

Geoewtrlc  Mean 

4.50 

3.08 

2.81 

2.48 

1.41 

1.43 

Spread  Factor 

1.28 

1.12 

1.08 

1.15 

1.73 

1.65 

Median  Value 

4.4 

3.0 

2.8 

2.4 

1.8 

1.7 

90X  Leas  Than 

5.4 

3.5 

3.2 

2.9 

2.2 

2.2 

Total  Oreanic  Carboni 

DCSO  terab 

saaples! 

(MOL -0.06  aa/l-C) 
No.  of  Saaples 

868 

869 

865 

833 

852 

387 

No.  Above  MOL 

868 

869 

865 

833 

852 

387 

Arithaetic  Mean 

4.66 

3.30 

2.95 

2.22 

1.62 

1.90 

Standard  Deviation 

0.75 

0.58 

0.41 

0.60 

0.64 

0.61 

Oeoaetric  Mean 

4.60 

3.26 

2.92 

2.11 

1.46 

1.79 

Spread  Factor 

1.17 

1.18 

1.15 

1.43 

1.67 

1.46 

Median  Value 

4.5 

3.2 

2.9 

2.3 

1.7 

2.0 

90%  Less  Than 

5.7 

4.1 

3.5 

2.9 

2.4 

2.6 

Total  Oreanic  Halosen 

(MOL— 3.9  us/1 -Cl ) 
No.  of  Saaples 

298 

58  (**) 

96  (ee) 

104  (ee) 

309 

299 

No.  Above  MX. 

298 

58 

96 

104 

304 

295 

Arithaetic  Mean 

88.49 

68.62 

128.65 

94.52 

50.73 

97.62 

Standard  Deviation 

27.47 

19.28 

44.43 

20.62 

27.42 

58.42 

Oeoaetric  Mean 

84.98 

66.38 

122.67 

91.75 

42.88 

77.90 

•  Spread  Factor 

1.32 

1.28 

1.34 

1.31 

1.93 

2.17 

Median  Value 

85.0 

65.0 

120.0 

90.0 

50.0 

90.0 

90%  Less  Than 

115.0 

90.0 

170.0 

115.0 

80.0 

195.0 

TABLE  0-1-10 

PROCESS  PERFORMANCE  —  16  MARCH  1901  TO  16  MARCH  1982  (PHASE  IA) 
SYNTHETIC  ORGANIC  CHEMICALS  —  HAL OOE HATED  ALKANES 

(Not#*  Analysis  for  Compound*  br  Acid  w/  methvlation 
•nd  bv  CLS  OCRS  beoan  on  1  December.  1981) 


Blended 

Inf 1 uont 

Sediaentation 

Effluent 

(.*> 

Dg«1 

Filter 

Effluent 

L*«4 

Ctrbon  Column 
Effluent 
<♦*> 

Final 

Carbon  Column 

Ef  f 1 uant 

EEWTP 

Finished 

Water 

Ch lor of oral  LLE  ECO 
( IDL-  0.1  uo/ 1 1 MOL* 
No.  of  Saaplo* 

0.3  uo/ 1 ) 

93 

30 

28 

30 

97 

98 

No.  Dotoctod 

90 

26 

28 

30 

90 

99 

No.  Above  MOL 

90 

26 

28 

30 

89 

93 

Arithmetic  Moon 

1.94 

1.84 

7.69 

6.76 

3.80 

7.30 

Standard  Deviation 

1.63 

1.37 

4. 12 

2.69 

4.73 

11.02 

Oaoaetric  Mean 

1.94 

1.34 

6.90 

6.31 

2.31 

4.06 

Spread  Factor 

1.99 

2.94 

1.97 

1.44 

3. 14 

3.27 

Median  Value 

1.9 

1.6 

6.9 

6.2 

3.9 

9.0 

90X  Lost  Than 

3.1 

4.2 

12.0 

10.0 

6.7 

11.0 

Chloroform'  LLE  ECO  Corab  samples! 

(IDL-  0.1  uo/HHOL-  0.3  uw/1) 

No.  of  Saaalos  60  (•)  69  (*>  98  (o>  9*  (•)  97  (•>  62  (•) 

No.  Dotoctod  60  69  98  99  94  60 

No.  Abov#  MOL  39  39  99  99  90  98 


Arithmetic  Naan 

0.84 

0.92 

3.13 

3.01 

1.94 

3.67 

Standard  Deviation 

0.69 

0.99 

1.63 

1.49 

1.30 

5.44 

Oaoaetric  Moan 

0.92 

0.43 

2.41 

2.98 

1.41 

2.  12 

Spread  Factor 

2.93 

3.97 

1.98 

1.00 

2.96 

2.  85 

Median  Value 

0.6 

0.4 

3.0 

3.  1 

1.9 

2.9 

907  Looa  Than 

1.7 

2.4 

9.0 

h.  4 

3.4 

5.0 

ChloroforaJ  Puree  i  trap  0CM8 

(IOL-  0.1  uo/llHOL- 

0.2  uo/t ) 

No.  of  Saaeloo 

19 

4 

20 

IS 

No.  Detected 

19 

9 

20 

IS 

No.  Above  MOL 

19 

9 

14 

18 

Aritheketic  Naan 

1.61 

6.93 

3.41 

7.89 

Standard  Doviation 

0.64 

4.93 

2.02 

4.  74 

Oaoaetric  Moan 

1.90 

9.00 

2.90 

4.36 

Spread  Factor 

1.49 

2.44 

2.69 

2.07 

Modian  Value 

1.9 

7.9 

3.9 

7.  7 

90X  Loo*  Than 

2.9 

13.0 

9.8 

13.0 

Haxiaua  Value 

3.9 

13.0 

0.  1 

21.0 

Broaodi ch 1  or one thane i 

LLE  ECO 

(IDL-  0. 1  uo/IIMDLp 

0.3  uo/l ) 

No.  of  Sample* 

93 

30 

20 

30 

47 

44 

No.  Dotoctod 

90 

27 

28 

30 

S3 

40 

No.  Above  MOL 

44 

14 

28 

30 

68 

92 

Arithmetic  Moan 

0.32 

0.29 

3.07 

2.47 

1.04 

3.60 

Standard  Doviation 

0.21 

0. 10 

2.  IS 

0.70 

1.04 

3.50 

Oeo metric  Mean 

0.27 

0.28 

2.34 

2.35 

0.64 

2.  17 

Spread  Factor 

1.74 

1.20 

2.  19 

1.38 

3.03 

3.06 

Modian  Value 

NQ 

NQ 

2.4 

2.4 

1.0 

2.5 

90X  Looa  Than 

0.6 

0.3 

6.0 

3.2 

2.2 

8.7 

Br omod i eh 1  or one t hane i 

LLE  ECO  Corab 

sample*! 

(IDL-  0.1  uo/llMOL- 

0.3  uo/l ) 

No.  of  Sample* 

60  <*> 

69  (*) 

50  <*) 

56  (*> 

57  (*> 

62  (*: 

No.  Detected 

99 

67 

98 

99 

92 

61 

No.  Above  POL 

24 

30 

58 

55 

45 

57 

Arithmetic  Moan 

0.30 

0.94 

2.64 

1.45 

0.38 

2.3* 

Standard  Doviation 

o.ie 

0.89 

1.49 

0.93 

0.74 

2.64 

Geometric  Moan 

0.29 

0.22 

2.26 

1.70 

0.64 

1 . 40 

Spread  Factor 

1.74 

3.42 

1.77 

1.77 

2.40 

2.79 

Modian  Value 

NQ 

NQ 

2.3 

2.  1 

0.6 

1 . 7 

90X  Lea*  Than 

0.9 

i.i 

4.7 

3.2 

1.9 

4.5 
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TABLE  0-1-10 

PROCESS  PERFORMANCE  —  16  MARCH  1991  TO  16  MARCH  1992  (PHASE  IA> 


SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  ALKANES 
(Continued) 

Blended 

Influent 

Sedimentation 

Effluent 

<**) 

Duel  Medie 
Filter 

Ef  f  1 uent 
<##> 

Leed 

Cer bon  Column 
Effluent 
<#*) 

Finil 

Cerbon  Column 
Effluent 

EEWTP 

Finished 

Weter 

Bromedichl oromethane! 

puree  b  trap  OCHS 

(IX-  0.1  ue/l!  MX-  0.2  ue/1  > 

No.  of  Samples 

19 

9 

20 

18 

No.  Detected 

17 

8 

17 

18 

No.  Above  MOL 

12 

a 

16 

18 

Arithmetic  Meen 

0.20 

2.06 

0.91 

6.37 

Stondord  Deviation 

0. 10 

1.31 

0.84 

3.63 

Geometric  Mean 

0.20 

1.45 

0.61 

4.60 

Sr  read  Factor 

1.37 

2.89 

2.79 

2.36 

Median  Value 

0.2 

1.9 

0.8 

3.3 

90*  Less  Than 

0.3 

4.3 

1.3 

13.0 

Maximum  Value 

0.3 

4.3 

3.7 

21.0 

•romodlchl oromethane ■ 

CLS  GCMS 

(IX-  0.001  ue/llMX-  0.070  ue/l ) 

No.  of  Samrlee 

9 

8 

9 

9 

No.  Detected 

9 

7 

9 

9 

No.  Above  MOL 

8 

7 

9 

9 

Arithmetic  Mean 

0.4039 

2.7013 

0.8278 

2.0636 

Standard  Deviation 

0.6082 

3.1162 

0.3624 

1.0721 

Oeometrlc  Mean 

0.2278 

1.3031 

0.7073 

1.8110 

Spread  Factor 

2.68 

4.73 

1.71 

1.69 

Median  Value 

0.220 

1.700 

0.730 

1.900 

90*  Lett  Than 

2.000 

9.900 

2.200 

3.600 

Maximum  Value 

2.000 

9.900 

2.200 

3.600 

Dibromochl oromethanei 

LLE  ECO 

(IX-  0.1  ue/UMX-  0.2  ue/l ) 

No.  of  Sample. 

93 

30 

28 

30 

97 

99 

No.  Detected 

60 

21 

27 

30 

63 

94 

No.  Above  MX 

23 

3 

27 

30 

30 

91 

Arithmetic  Mean 

0.14 

0. 14 

1.24 

0.91 

0.37 

2.13 

Standard  Deviation 

0.09 

0.08 

1.11 

0.37 

0.74 

1.84 

Oeometrlc  Mean 

0.16 

0.11 

0.90 

0.84 

0.21 

1.33 

Spread  Factor 

1.39 

1.78 

2.27 

1.49 

2.86 

2.99 

Median  Value 

NO 

NQ 

0.9 

0.8 

0.2 

1.6 

90*  Lest  Than 

0.2 

0.2 

2.8 

1.3 

0.7 

3.3 

Dibromochl oromethane t 

LLE  ECO  Corah  tame 

let! 

(IX-  0.1  ue/liMX-  0.2  ue/l) 

No.  of  Samples 

60  (.1 

69  (*) 

58  (e> 

36  <*> 

37  (#) 

62  <*> 

No.  Detected 

30 

38 

38 

33 

47 

61 

No.  Abo v«  MIX. 

7 

14 

38 

31 

23 

36 

Arithmetic  Moon 

0.16 

0.30 

1.33 

0.82 

0.27 

1.78 

Standard  Deviation 

0.14 

0.31 

0.87 

0.33 

0.28 

1.60 

Oeometrlc  Mean 

0.04 

1. 11 

0.63 

0. 17 

1.21 

Spread  Factor 

8. 13 

1.90 

2.08 

2.60 

2.66 

Median  Value 

NO 

NQ 

1.0 

0.7 

NQ 

1.6 

90*  Less  Than 

0.2 

0.8 

2.3 

1.4 

0.6 

3.0 

Dibromochl oromethane! 

puree  b  trap  OCMS 

(IX-  0.1  ue/llMX-  0.4  us/1) 

No.  of  Samples 

19 

9 

20 

18 

No.  Detected 

7 

3 

11 

17 

No.  Above  MDL 

1 

3 

l 

16 

Arithmetic  Mean 

0.  16 

0.33 

0.  17 

3.36 

Standard  Deviation 

0.22 

0.21 

0.11 

3.38 

Oeometrlc  Mean 

0.32 

2.22 

Spread  Factor 

1.64 

3.44 

Median  Value 

ND 

NQ 

NQ 

2.7 

90%  Less  Then 

NO 

0.8 

NQ 

9.9 

Maximum  Value 

1.0 

0.8 

0.4 

11.0 
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No.  Above  MDL 

Arithmetic  Moon 
Standard  Doviotion 

Oooootrlc  Moon 
Spread  Factor 

Mod ion  Votuo 
901  Loot  Thon 
Maximum  Voluo 


0.2208 

0.3177 


0.0696 

5.92 


0.0120 

0.0160 


NO 

0.048 

0.048 
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0.6532 

0.753: 


0.3399 

3.43 


*  Dibromochtoromathan#*  CLS  0CMS 

• 

J  (IDL-  0.001  u./llMEL- 

0.030  uo/1) 

. 

H  It*.  Of  SuolM 

9 

8 

9 

9 

1  Mo.  D.t.ct.4 

9 

8 

9 

9 

S  No.  Abo VO  MOL 

y 

8 

8 

8 

9 

|  Aritha«tic  M.an 

0. 1 169 

1.3800 

0.2891 

2.7336  j 

j  Standard  0«vl.tlon 

0.0648 

1.3848 

0.3020 

2.6773  1 

,  OooMtric  Moon 

0.1061 

1.1447 

0. 1824 

2.1327 

4  Spread  Factor 

1.62 

2.19 

2.78 

1.88 

0.100 

0.720 

0.201 

i.7oo  : 

90%  Loss  Than 

0.260 

3.800 

1.000 

9.500  „ 

Maximum  Voluo 

0.260 

3.800 

1.000 

9.500 

_  i 

broaoforai  u_E  ECO 

1 

( IDL-  0.1  ue/lfHDL-  0 

2  u./l ) 

% 

J  No.  of  Surlti 

93 

30 

28 

30 

97 

99 

j  No.  Dotoctod 

11 

4 

10 

3 

13 

37 

jj  No.  Above  MDL 

S 

1 

8 

2 

2 

30  v 

j  Arithaotlc  Noon 

0.07 

0.07 

0.27 

0.07 

0.07 

0.42  : 

|  Standard  Deviation 

0.07 

0.03 

0.76 

0.06 

0.10 

0.32  j 

I  Oaoa.tr lc  Naan 

0.08 

0.22  1 

1  Srr.ad  Factor 

4.11 

3.49  1 

NO 

Ml 

ND 

ND 

ND 

0.2 

j  9 0 X  Lea*  Than 

NO 

NQ 

0.4 

NQ 

NQ 

i.i 

J  broaoforai  LLE  ECO  C.rafe 

saart.*] 

9  < IDL-  0. I  uo/UMDL-  0. 

2  u./l > 

1  No.  of  Saarlo. 

60  (*) 

69  <*> 

38  (•> 

56  (•> 

37  (*) 

1  HO  No.  Dot.ct.d 

11 

IS 

43 

39 

11 

49  1 

|  No.  Abov.  MDL 

1 

1 

IS 

1 

0 

37 

jj  Arithaotlc  Moan 

0.07 

0.07 

0.17 

0.  12 

NQ 

0.42 

j!  Standard  Doviatlon 

0.07 

O.OS 

0.13 

O.OS 

0.41  \ 

5  Oooaotric  Moan 

0. 13 

0.27 

V  Srread  Fi ctor 

1.96 

2.78 

1  Median  Vatu. 

NO 

NO 

NO 

NQ 

ND 

°’3  9 

|  90%  Loss  Thon 

NO 

NQ 

0.3 

NQ 

NQ 

0.9  * 

3  Broaoformi  ruree  li  tr*p  OCMS 

A 

§  (IDL-  0.1  u./tlHOL-  0. 

6  u./l) 

]  No.  of  Saarl.s 

19 

9 

20 

18 

J  No.  D.toct.d 

1 

0 

2 

12 

|  No.  Abov.  MDL 

0 

0 

0 

9  j 

I  Arithaotlc  M«an 

NO 

NO 

NQ 

0.39  ■ 

1  Standard  Doviatlon 

0.57  " 

'  0«oaotrle  M.an 

0.58 

1  Spread  Factor 

1.85 

4  Mod ion  Voluo 

NO 

ND 

ND 

nq  : 

4  90%  Leaf  Thon 

ND 

ND 

ND 

1.3 

,1  Maxiaua  Vatu. 

NQ 

ND 

NQ 

1.9  > 

\ 

I  Broaoforai  CLS  OCMS 

>4  (IDL-  0.003  U./1IMDL- 

0.040  u»/t ) 

-I 

]  No.  of  Saarlo* 

9 

8 

9 

9  J 

*  No.  Dotoct.d 

4 

8 

3 

9  -1 
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TABLE  0-1-10 

PROCESS  PERFORMANCE  —  16  MARCH  1961  TO  16  MARCH  1982  (PHASE  IA) 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  ALKANES 
(Continued) 


Blended 

Influent 

Sedimentation 

Effluent 

<**> 

Duel  Hedi* 
Filter 
Effluent 
<**> 

Leed 

Cerbort  Column 
Effluent 
<*#> 

Final 

Carbon  Coluan 
Effluent 

EEHTP 

Flnishad 

Motor 

01  ch  1  or  •  i  odoat  than*  t 

LLE  ECO 

(IDL-  O.S  u./l IMDL-  O.S  U9/1 ) 

No.  of  Sa.pl os 

89 

21 

21 

21 

87 

92 

No.  Detected 

3 

0 

1 

0 

6 

3 

No.  Abovo  MOL 

0 

0 

1 

0 

0 

1 

ArlthMtic  Moon 

NO 

NO 

0.41 

NO 

NQ 

0.27 

Stondord  Dovlotion 

0.73 

0.11 

Modion  Value 

NO 

NO 

NO 

NO 

NO 

ND 

90%  Lads  Than 

NO 

NO 

NO 

NO 

NO 

ND 

Dichi oroiodoMthanei  purse  6  trap  OCMS 
(IDL-  0.1  u./l IMDL— NA  uo/1) 

No.  of  Saoplas  19 

9 

20 

18 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MOL 

0 

0 

0 

0 

Arithnotic  Moan 

ND 

ND 

ND 

NO 

Median  Value 

ND 

NO 

NO 

ND 

90%  Loss  Than 

ND 

ND 

ND 

NO 

Haxioua  Value 

ND 

ND 

NO 

ND 

Total  Tribal osMthanosl 

LLE  ECO 

(IDL-  0.1  uo/1  IMDL- 

0.2  us/1 ) 

No.  of  Saarles 

93 

30 

28 

30 

97 

94 

No.  Dotoctod 

92 

28 

28 

30 

91 

94 

No.  Abovo  MOL 

92 

28 

28 

30 

89 

92 

Arithaotlc  Moan 

2.33 

2.17 

12.24 

10.17 

3.62 

13.14 

Standard  Deviation 

1.74 

1.49 

6.38 

3.41 

7.27 

14.77 

OeoMtric  Moan 

1.92 

1.60 

10.78 

9.66 

2.93 

7.72 

Spread  Factor 

1.88 

2.92 

1.67 

1.37 

3.93 

3.37 

Median  Value 

1.8 

1.9 

10.6 

9.4 

4.7 

9.3 

90X  Loss  Than 

4.4 

4.3 

29.8 

14.7 

10.0 

29.1 

Total  Tribal OMthanesi 

LLE  ECO  Csrab 

saaplosl 

(IDL-  0.1  uo/1 IMDL- 

0.2  us/1) 

No.  of  Saaples 

60  (•> 

70  <*> 

39  <#> 

37  (*) 

98  (o) 

39  (*) 

No.  Detected 

60 

70 

39 

96 

96 

39 

No.  Abovo  MOL 

91 

61 

39 

96 

94 

97 

ArlthMtic  Moan 

1.13 

1.98 

7. 14 

9.73 

2.98 

6.06 

Standard  Deviation 

0.93 

2.26 

3.48 

2.62 

2.26 

4.03 

OeoMtric  Moan 

0.73 

0.74 

6.28 

4.96 

1.99 

4.31 

Spread  Factor 

2.84 

3.47 

1.70 

1.92 

2.89 

2.72 

Median  Value 

0.9 

0.7 

6.9 

6.0 

2.4 

3.7 

90%  Loss  Than 

2.9 

4.8 

11.8 

9.6 

6.2 

11.7 

BroMChloroMthanoi  purse  t>  trap  OCMS 

(IDL-  0.1  uo/llMOL- 

0.6  us/1 ) 

No.  of  SomIos 

19 

9 

20 

18 

No.  Dotoctod 

0 

0 

1 

0 

No.  Abovo  MOL 

0 

0 

0 

0 

ArlthMtic  Moan 

ND 

ND 

NQ 

ND 

Median  Value 

NO 

ND 

ND 

ND 

90%  Loss  Than 

NO 

ND 

ND 

ND 

Maxi.ua  Value 

ND 

NO 

NQ 

ND 

bn* 

mm 


G-l-30 


•  •  .*•  .■*  s\-'.-Vv 


a 


rc 


£ 

4"i 

M 


(Continued) 


BUnd*d 

Influent 


Sedimentation 

Effluent 

<*•> 


Duel  Media 
Filter 
Effluent 
<#e> 


Lead 

Carbon  Column 
Effluent 
<ee) 


Final 

Carbon  Coluan 
Effluent 


EEWTP 

Finiehed 

Water 


IroMwtlWMi  mirM  l 

tror  OCNS 

( IDL-  0.1  uo/IINDL- 

0.3  uo/t) 

No.  «f  SaaTl.S 

IV 

9 

20 

18 

No.  Dot.ct.d 

0 

0 

1 

0 

No.  Ab.v.  WDL 

0 

0 

0 

0 

Arithaotlc  Noon 

NO 

ND 

NO 

NO 

Nod  ion  Vo!  <io 

NO 

ND 

ND 

NO 

901  Loot  Thon 

NO 

NO 

ND 

ND 

nnxlaua  Voluo 

NO 

NO 

NO 

NO 

Corbon  Totroehl oridoi 

LLE  ECD 

( IDL*  0.1  u./1'HOL- 

0.2  uo/1 ) 

No.  of  Soon loo 

V3 

30 

28 

30 

97 

99 

No.  Dot.ct.d 

40 

8 

14 

14 

33 

49 

No.  Abovo  NDL 

4 

2 

4 

3 

1 

6 

Arithaotlc  Noon 

0.10 

0.08 

0. 18 

0.11 

0.09 

0.11 

Standard  Doviotion 

0.06 

0.06 

0.40 

0.06 

0.09 

0.07 

Nodlon  Voluo 

ND 

NO 

ND 

NQ 

ND 

ND 

90X  Loot  Thon 

NO 

NQ 

0.2 

NO 

NO 

NO 

Corbon  Totroehl oridoi 

LLE  ECD  I  or ob 

soarldo] 

! IDL-  0.1  u./llHOL- 

0.2  uo/1  ) 

No.  of  Saarl.o 

60  (O) 

6V  (*) 

98  (•> 

96  (•) 

57  (*) 

62  (*) 

No.  Dotoctod 

64 

46 

47 

48 

45 

48 

No.  Abovo  NDL 

3 

3 

6 

9 

6 

9 

Arithaotlc  Noon 

0.13 

0.12 

0. 14 

0.19 

0.14 

0.27 

Stondord  Doviotion 

O.OS 

O.OS 

0.06 

0.06 

0.09 

1.00 

Nodlon  Voluo 

NO 

NQ 

NQ 

NQ 

NQ 

NQ 

VOX  Looo  Thon 

NO 

NQ 

NO 

NO 

0.2 

0.2 

Corbon  T.trachlorid.a 

ruroo  t  tror 

OCNS 

(IDL-  0.3  uo/IINDL- 

O.S  uo/1 ) 

No.  of  Soarloo 

IV 

9 

20 

18 

No.  Dotoctod 

1 

1 

0 

2 

No.  Abovo  NDL 

0 

0 

0 

0 

Arithaotlc  Noon 

NO 

NQ 

ND 

NQ 

Nodlon  Voluo 

ND 

NO 

ND 

NO 

VOX  Looo  Thon 

NO 

NQ 

NO 

NQ 

Noxiaua  Voluo 

NO 

NQ 

ND 

NQ 

Chi ereae thane*  euree  It 

tror  OCNS 

(IDL-  0.1  uo/IINDL- 

0.4  uo/1) 

No.  of  Soarloo 

19 

9 

20 

18 

No.  Dotoctod 

0 

0 

0 

1 

No.  Abovo  NDL 

0 

0 

0 

0 

Arithaotlc  Noon 

ND 

ND 

ND 

NQ 

Nodlon  Voluo 

ND 

ND 

ND 

ND 

VOX  Looo  Thon 

NO 

ND 

ND 

ND 

Noxiaua  Voluo 

ND 

NO 

ND 

NQ 

,.v, 

.-v 


O 

I 


IoOoforoi  nrH  ti  tron  OCHS 
<IOL-  0.1  ua/liMCL*NA  uo/1 ) 


of  3u»l*i 

Dotoctod 


No.  M>ovo  MIL 

0 

Arithmetic  Noon 

NO 

Mod ion  Voluo 

NO 

90%  Loco  Than 

NO 

Hoxiouai  Voluo 

NO 

Trtchlofof1o«POMthtMi 

(IDL-  0.1  ua/ltMOL- 

0.4  uo/1 1 

No.  of  Soanles 

19 

No.  Detected 

8 

No.  A6ov«  rlCL 

4 

Arithmetic  Moon 

0.89 

Stendord  Dovtotlon 

1.75 

Oooowtrtc  Moon 

0.04 

Snreod  Foetor 

20.42 

NO 

90X  Loot  Thon 

3.1 

Moximum  Voluo 

9.8 

H 


1 


05 


a 


j 

iV. 


KJ 


L 


TABLE  G-l-10 

PROCESS  PERFORMANCE  —  16  MARCH  1981  TO  16  MARCH  1982  ( PHASE  I A) 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  ALKANES 
(Continued ) 


Blended 

Influent 


Sedimentation 

Effluent 

<**> 


Dual  Media 
Fi  1  ter 
Effluent 
(**) 


Lead 

Carbon  Column 
Effluent 

( ** ) 


Chi oroethane*  purse  &  trap  GCMS 
<  IDL-  0.1  us/MMOL*  0.2  ue/1) 


Final 

Carbon  Column 
Effluent 


EE*T  r- 
Finished 
Water 


No .  of  Samp 1 e s 

19 

9 

20 

is 

No.  D.t.ct.d 

0 

0 

i 

0 

No.  Abov.  MDL 

0 

0 

1 

0 

Arithmetic  Mean 

ND 

NO 

0.06 

ND 

Standard  D.viation 

0.03 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

M.x imua  V. 1 u« 

ND 

ND 

0.2 

ND 

l,2-Pibromo«than«i  pur*.  b  tr.p  GCMS 

( IDL-  0. 1  u»/1 1MDL* 

o.i  us/n 

No.  of  Samples 

19 

9 

20 

13 

No.  D.t.ct.d 

0 

0 

1 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  M«.n 

ND 

ND 

NQ 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  L.s*  Than 

ND 

ND 

ND 

ND 

Maximum  V.lu. 

ND 

ND 

NQ 

ND 

1 .2-Dibromoethan.:  CLS 

GCMS 

(IDL*  0.002  u./UMDL-  0.050  u»/l  > 

No.  of  Samples 

9 

S 

9 

9 

No.  Detected 

i 

0 

0 

0 

No.  Abov.  MDL 

0 

0 

0 

0 

Arithm.tic  M««n 

NQ 

ND 

ND 

ND 

M.dian  V.lu. 

ND 

ND 

ND 

ND 

90%  Less  Than 

NQ 

ND 

ND 

ND 

Maximum  Valu. 

NQ 

ND 

ND 

ND 

1 . 1-Dichl oro.than.i  purs.  b  trap  GCMS 

( IDL*  0. 1  u*/ 11 MDL* 

0.6  u»/l ) 

No.  of  Sampl*. 

19 

9 

20 

18 

No.  D.t.ct.d 

0 

0 

1 

0 

No.  Abov.  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

NQ 

ND 

M«dian  Valu. 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Max i mum  Valu. 

ND 

ND 

NQ 

ND 

1.2-Oichloroethane!  pur.e  b  trap  GCMS 

(  IDL*  0.  1  u./ 1 1  MDL* 

0. 4  US/1 ) 

No.  of  Samp l.i 

19 

9 

20 

18 

No.  Detected 

0 

0 

0 

0 

No.  Abov.  TOIL 

0 

0 

o 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Ma  imum  Value 

ND 

NP 

ND 

ND 

Me  sic  hi  oroethane*  Purse  h  trap  GCMS 

<  IDL-  0.1  u./UMDL-NA  u»/l) 

No.  of  Samples 

1  '** 

o 

20 

18 

No.  D.t.ct.d 

•j 

0 

<■> 

o 

No.  Abov.  MIX. 

0 

0 

0 

0 

Ar i thme t l c  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  L.n  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 
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TABLE  0-1-10 

PROCESS  PERFORMANCE  —  16  MARCH  1981  TO  16  MARCH  1982  (PHASE  IA> 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALQGENATED  ALKANES 
(Continued) 


B1#nd#d 

Influent 


S«dim#ntation 

Effluent 

(##) 


Dual  Madia 
Filter 
Effluent 
<#*> 


L#ad 

Carbon  Column 
Effluent 

<*♦) 


Final 

Carbon  Column 
Effluont 


EEWTP 
Fini *h#d 
Ha  tor 


HtxicM  oro. th.n.i  CLS  OCMS 

<101.-  0.010  u»/l  IHDL—  0.050  u»/l) 

No.  of  Samf»l#» 

9 

8 

9 

9 

No.  D#t#ct#d 

0 

1 

0 

0 

No.  Abov#  MDL 

0 

1 

0 

0 

Arithmetic  M«an 

ND 

0.0331 

ND 

ND 

Standard  D*vi»tton 

0.0795 

Madian  Vatu# 

NO 

ND 

ND 

NO 

90*  L.»*  Th.n 

ND 

0.230 

ND 

ND 

Maxiaui*  V.lu. 

ND 

0.230 

ND 

ND 

H#xacht oro#than#>  Barn# 

n.ut.  LLE  OCMS 

<  IDt_-  0.5  u./IINDL- 

7. 5  u#/ t ) 

No.  of  Samm1#s 

16 

5 

16 

15 

No.  Oot.ct.d 

0 

0 

0 

0 

No.  Abov#  MDL 

0 

0 

0 

0 

Arithmatic  M#an 

ND 

NO 

ND 

ND 

M.di.n  V.lu. 

ND 

ND 

ND 

ND 

90Z  Lost  Than 

ND 

ND 

NO 

ND 

Maximum  Valu# 

ND 

NO 

ND 

ND 

1. 1.2. 2-T.tr«ch loro. th.n.i  nirn  l<  tr«.  0018 

<  IDL-  0.1  u./IINDL- 

0.2  u./1 ) 

No.  of  Surlii 

19 

9 

20 

18 

No.  Dat.ct.d 

0 

O 

1 

0 

No.  Abov.  MOL 

0 

0 

0 

0 

ArithMtlc  Moon 

ND 

ND 

NQ 

ND 

ND 

ND 

ND 

ND 

90Z  Loss  Th.n 

ND 

ND 

ND 

ND 

PfeXIMU.  V.lg. 

ND 

ND 

NQ 

ND 

1 . 1 .2.2-T.tr.chl oro. th.n.i  CLS  0018 

(IDL-  0.001  u./llMDL-  0.050  u./1 > 

No.  of  Suxln 

9 

8 

9 

9 

No.  Dat.ct.d 

i 

1 

1 

1 

No.  Abov#  MDL 

1 

1 

1 

0 

Arithaatic  M«.n 

0.0083 

0.0204 

0.0949 

NQ 

Standard  Daviation 

0.0235 

0.0564 

0.2832 

Modi.n  V.lu. 

ND 

ND 

ND 

ND 

90X  L«*s  Than 

0.071 

0.  160 

0.350 

NQ 

Maximum  Valu# 

0.071 

0.160 

0.850 

NQ 

1.1. l-Trichloro. th.n.i 

aura.  b  tr«.  OCMS 

(IDL-  0.1  u./llMDL- 

0.2  u#/t ) 

No.  of  SamFtaa 

19 

9 

20 

18 

No.  D#t#ct#d 

15 

5 

10 

10 

No.  Abov#  MDL 

6 

0 

1 

0 

ArithMtlc  Moan 

0.  17 

NQ 

0.  10 

NQ 

Standard  Daviation 

0. 12 

0.05 

O.oMtnc  H*«n 

0.  15 

S#r#ad  Factor 

1.74 

NO 

NQ 

0.2 


Madian  Vatu# 
90%  L#»*  Than 
Maximum  Val  # 


NQ 

0.3 

0.6 


NQ 

NQ 

NQ 


NQ 

NQ 

NQ 


1 .2-Diehlorosrosono«  purtt  t<  tp«p  OCHS 
<IOL«  0.1  us/ 1 1  HIM.*  0.2  us/1) 

Ha.  of  StwUt  19 
No.  Dotoctod  1 
No.  Abovo  HUL  0 

Arithsotlc  Noon  NO 

Clodion  Voluo  ND 
90*  Los*  Thon  NO 
Hoxisun  Voluo  NO 


1«2-Diehtorosrosono«  CLS  OCHS 

< IDL-  0.001  us/1 1 HOC*  0.080  us/l> 
No.  of  Sosslos  9 

No.  Dotoctod  8 

No.  Abovo  HDL  0 

Arithmetic  Moon  NQ 


Clodion  Voluo 
90*  Loss  Thon 
Next  mum  Voluo 


TABLE  0-1-11 

PROCESS  PERFORMANCE  —  16  MARCH  1961  TO  16  MARCH  1982  (PHASE  IA) 
SYNTHETIC  ORGANIC  CHEMICALS  —  HAL OGE MATED  ALKENES 


(Note!  Analysis  for  compounds  bv  Acid  w/  aothvlation 
•nd  bv  CLS  OCMS  bosan  on  1  D.comb.r.  1981) 


Blended 
Inf luont 


Sedim«ntat ion 
Eff luont 


Dual  Modia 
Filtar 
Eff luont 


Load 

Carbon  Column 
Eff luont 


Final 

Carbon  Column 
Eff 1 uont 


EEWTP 

Finished 

Wator 


Ch1oro*th#n*  (Vinvl  chlorid#)*  ^ur»#  It  trap  GCMS 

( IDL-  0.1  us/llMDL- 

0.3  uo/1 > 

No.  of  Sample* 

19 

No.  Dotoctod 

0 

No.  Abovo  MOL 

0 

Arithmetic  Moan 

NO 

Median  Valuo 

NO 

90Z  Los*  Than 

NO 

Maximum  Value 

NO 

1. 1-Dichloroothonoi  purse  6  trap  OCMS 
(I0L-  0.1  uo/1 IMOL»  O.S  uo/1) 

No.  of  Samples  19 
No.  Dotoctod  O 
No.  Abovo  MOL  O 


Arithmetic  Moan 


Median  Value 
90X  Loo*  Than 
Maximum  Valuo 


cis—l *2— Diehl oroethenei  purse  6  trap  OCMS 

(IDL-  0.1  u«/t IMOL-MA 

uo/U 

No.  of  Samples 

19 

No.  Dotoctod 

0 

No.  Above  MOL 

0 

Arithmetic  Moan 

ND 

Median  Valuo 

ND 

90X  Loss  Than 

ND 

Maximum  Valuo 

ND 

trans-1 . 2-0tchl oroethenei 

pure*  6  trap  OCHS 

( IOL-  0.1  us/MMDLp  0. 

S  uo/1 ) 

No.  of  Samples 

19 

No.  Dotoctod 

0 

No.  Abovo  MOL 

0 

Arlthsietic  Moan 

ND 

Median  Valuo 

ND 

90X  Loss  Than 

ND 

Maximum  Value 

NO 

Tetrachloroethenei  LLE 

ECD 

(IDL-  0.1  u./llMDL- 

0.4  u»/l ) 

No.  of  Samples 

93 

No.  Dotoctod 

91 

No.  Abovo  MOL 

72 

Arithmetic  Moan 

1.24 

Standard  Deviation 

1.32 

Geometric  Moan 

0.78 

Spread  Factor 

2.67 

Median  Valuo 

0.7 

90X  Lots  Than 

2.7 
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TABLE  0-1-1 i 

PROCESS  PERFORMANCE  --  16  MARCH  1981  TO  16  MARCH  1982  (PHASE  IA) 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOOENATED  ALKENES 
(Continued! 


Blended 

Influent 


Sedimentation 

Effluent 


Dual  Media 
Fi  I  ter 
Effluent 


Lead 

Carbon  Column 
Effluent 


Final 

Carbon  Column 
Effluent 


EEWTP 

Finiehed 

Mater 


Tetrachloroethenei  LLE  ECD  Cerab 
(IDL-  0.1  ue/1 IHDL-  0.4  ue/l> 


No.  of  Sample. 

60  (o) 

69  (e) 

58  (O) 

56  (O) 

57  (e) 

62 

No.  Detected 

60 

67 

58 

42 

25 

33 

No.  Above  MOL 

47 

41 

31 

2 

0 

0 

Arithmetic  Mean 

1.  IS 

0.76 

0.58 

0.21 

NO 

NQ 

Standard  Deviation 

1.02 

0.59 

0.47 

0.09 

Geometric  Mean 

0.77 

0.54 

0.43 

Spread  Factor 

2.53 

2.44 

2.20 

Median  Value 

0.7 

0.6 

0.4 

NO 

ND 

NQ 

90%  Leee  Than 

3.0 

1.6 

1.1 

NQ 

NO 

NQ 

Tetrachloroethenei  puree 

*  trap  OCHS 

(IDL-  0.2  uo/llMOL-  0. 

5  ue/1 > 

No.  of  Saaplee 

19  < 

No.  Detected 

IS 

No.  Above  MOL 

12  ! 

Arithmetic  Mean 

1.02  1 

Standard  Deviation 

0.92  ( 

Oeometr i c  Mean 

0.74  < 

Spread  Factor 

2.48  1 

Median  Value 

0.7  < 

90%  Leee  Than 

2.2  ] 

Maximum  Value 

3.6  1 

(IDL-  0.010  ue/l«NDL-  0.020  ue/1 > 

No.  of  Samplee 

9 

8 

9 

9 

No.  Detected 

9 

7 

3 

3 

No.  Above  MOL 

9 

7 

3 

3 

Arithmetic  Mean 

2.7689 

1.0139 

0.0456 

0.0589 

Standard  Deviation 

2.4018 

0.7873 

0.0621 

0.0897 

Geometric  Mean 

1-9204 

0.4778 

0-0094 

0.0084 

Spread  Factor 

2.45 

5.90 

8.87 

11.78 

Median  Value 

1.700 

0.880 

ND 

NO 

90%  Leee  Than 

7.000 

2.400 

0. 130 

0.230 

Maximum  Val ue 

7.000 

2.400 

0. 150 

0.230 

Trichloroethenei  LLE  ECD 

(IDL-  0.1  ue/1 (MOL—  0. 

3  ue/1 ) 

No.  of  Saaielea 

93 

No.  Detected 

32 

No.  Above  MDL 

9 

Arithmetic  Mean 

0. 13 

Standard  Deviation 

0.16 

Geometric  Mean 

Spread  Factor 

Median  Value 

ND 

90%  Leee  Than 

NO 

Trichloroethenei  LLE  ECD 

Cerab  eaaptee] 

(IDL-  0.1  ue/llMOL-  0. 

3  ue/1 ) 

No.  of  Saaplee 

60  (o) 

69  (*) 

58  (*) 

36  (*> 

37  <*> 

62  <•) 

No.  Detected 

32 

32 

21 

14 

13 

22 

No.  Above  MOL 

4 

4 

4 

3 

4 

to 

Arithmetic  Mean 

0.19 

0. 16 

0.  16 

0.12 

0. 13 

0. 16 

Standard  Deviation 

0.28 

0.24 

0.27 

0.23 

0.21 

0.21 

Geometric  Mean 

0.11 

Spread  Factor 

2.68 

Median  Value 

NO 

ND 

ND 

ND 

ND 

ND 

90%  Leee  Than 

NQ 

NQ 

NQ 

NQ 

NQ 

0.4 
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TABLE  0-1-1 l 

PROCESS  PERFORMANCE  —  16  MARCH  1981  TO  16  MARCH  1982  (PHASE  IA) 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOOENATED  ALKENES 
(Continued) 


Blended 

Influent 

Sedimentation 

Effluent 

(**> 

Duel  Medie 
Filter 
Effluent 
(ee) 

Lead 

Carbon  Column 
Effluent 
(••> 

Fine! 

Cor bon  Coluan 
Effluent 

EEHTP 

Finished 

Ueter 

Tricltlereothonot  puth 

h  tree  OCHS 

< 1DL-  0.1  ue/1 1  MOL- 

0.7  ue/1) 

No.  of  Semples 

19 

9 

20 

18 

No.  Dotoctod 

7 

3 

4 

3 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Moon 

NO 

NQ 

NQ 

NQ 

Med ten  Velue 

NO 

NO 

NO 

NO 

90*  Lees  Then 

NO 

NQ 

NQ 

NQ 

Hexiaum  Velue 

NO 

NQ 

NQ 

NQ 

Trichloroethenei  CLS  OCHS 

( Its.-  0.001  ue/1 1  MOL- 

0.130  ue/t ) 

No.  of  Semples 

9 

8 

9 

9 

No.  Detected 

7 

4 

0 

0 

No.  Above  MDL 

7 

4 

0 

0 

Arithmetic  N«tn 

0.2122 

0.071S 

NO 

ND 

Stenderd  Devietion 

0.2196 

0.0784 

Geometric  Hetn 

0.1483 

0.  1204 

Srreed  Fector 

2.60 

1.26 

Medien  Velue 

0.140 

ND 

N 0 

NO 

90*  Less  Then 

0.630 

0. 180 

ND 

ND 

Maximum  Velue 

0.630 

0.180 

NO 

ND 

cis-1 . 2-Dichl ororrorenei 

Puree  b  tree  QCMS 

(IOL-  0.1  ue/1  IMOL-NA 

ue/1 1 

No.  of  beetles 

19 

9 

20 

18 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Meen 

NO 

ND 

NO 

ND 

Medien  Velue 

NO 

NO 

NO 

NO 

90*  Less  Then 

NO 

NO 

NO 

ND 

Maximum  Velue 

NO 

ND 

NO 

NO 

Cis-l. 3-Dl ch 1  or oer opone « 

euree  it  tree  OCHS 

(IOL-  0.1  ue/llMOL-  0. 

t  ue/1) 

No.  of  Samples 

19 

9 

20 

18 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Meen 

NO 

NO 

ND 

NO 

Medien  Velue 

NO 

NO 

ND 

ND 

90*  Less  Then 

ND 

NO 

ND 

ND 

Maximum  Velue 

NO 

NO 

ND 

ND 

trens-1.3-Dichloropropone)  puree  b  tree  OCHS 
(IOL-  0.1  ue/IIMOL-  0.2  ge/l> 

No.  of  Semples  19 

9 

20 

18 

No.  Detected 

0 

0 

1 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithsietlc  Meen 

ND 

ND 

NQ 

ND 

Medien  Ve’ue 

NO 

ND 

ND 

ND 

90*  Less  *.n 

ND 

NO 

ND 

ND 

Maximum  \  je 

NO 

NO 

NQ 

ND 

G-l-38 


TABLE  0-1-1 1 

PROCESS  PERFORMANCE  —  16  MARCH  1981  TO  16  MARCH  1982  (PHASE  IA> 


SYNTHETIC  ORGANIC  CHEMICALS  —  HALOOENATED  AUCENES 
(Continued) 

Blandad 

Inf luant 

Sodlaantation 
Eff luant 
(**) 

Dual  H«di4 
Filter 
Effluent 
<**) 

L«4d 

Cmrbon  Column 
Effluent 
<**> 

Final 

Carbon  Coluan 
Eff luant 

EEWTP 

Finiahad 

Uatar 

Haxachlorobutadianoi  aura*  8  trw  OCMS 
< IDL-  1.0  ua/llMDL-NA  ua/1> 


No.  of  Saaalaa 

19 

9 

20 

18 

No.  Oatactad 

0 

0 

0 

0 

No.  Abova  MOL 

0 

0 

0 

0 

Arlthaatlc  Maan 

NO 

NO 

NO 

ND 

Radian  Valua 

NO 

ND 

NO 

ND 

90X  Last  Than 

ND 

ND 

NO 

NO 

Maxima*  Valua 

NO 

ND 

ND 

NO 

OCMS 

(IDL-  0.001  ua/llMDL- 

0.030  ua/1 1 

No.  of  Saaalaa 

9 

S 

9 

9 

No.  Oatactad 

0 

0 

0 

0 

No.  Abova  MOL 

0 

0 

0 

0 

Arlthaatlc  Maan 

NO 

ND 

NO 

NO 

Hadian  Valua 

NO 

NO 

NO 

ND 

90X  Laos  Than 

ND 

ND 

ND 

ND 

Haxlaua  Valua 

NO 

ND 

ND 

ND 

Hoxachl  orobutadianai  hit  naut.  LLE  OCMS 
( IDL-  i.o  ua/1tH0L«12.0  ua/ll 


No.  of  Saaalaa 

16 

3 

16 

IS 

No.  Oatactad 

0 

0 

0 

0 

No.  Abova  MOL 

0 

0 

0 

0 

Arlthaatlc  Maan 

NO 

NO 

ND 

NO 

Radian  Valua 

ND 

ND 

ND 

ND 

SOX  Laaa  Than 

NO 

NO 

ND 

ND 

Haxlaua  Valua 

ND 

ND 

ND 

ND 

TABLE  0-1-12 

PROCESS  PERFORMANCE  --  16  MARCH  1981  TO  16  MARCH  1982  (PHASE  IA) 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal osenated > 

(Notci  Analysis  for  compounds  by  Acid  w/  methy lstion  snd  by  CLS  OCMS 
besan  on  1  December.  19811  Analysis  for  compounds  by  Acid 
without  mathylation  was  tarminatad  on  31  November.  1981) 


B1«nd«d 

Influent 

Dual  Media 
Filter 
Effluent 
<**> 

Final 

Carbon  Column 
Effluent 

EEWTP 

Finished 

Water 

Bonzonai  purs#  8  trap  OCMS 

( IDL*  0.1  us/UMOL-  0.1 

us/l  > 

No.  of  Samples 

19 

9 

20 

18 

No.  Dstoctad 

0 

0 

2 

2 

No.  Above  MOL 

0 

0 

2 

2 

Arithmetic  Mean 

NO 

NO 

0.09 

0.09 

Standard  Deviation 

0.13 

0. 13 

Median  Value 

NO 

NO 

NO 

ND 

90%  Lass  Than 

NO 

NO 

ND 

0. 1 

Maximum  Value 

ND 

NO 

0.6 

0.7 

Ethenvl benzene!  purse  8  trap  OCMS 

(IDL-  0.1  us/IIHDL-NA  us/1 > 

No.  of  Samples 

19 

9 

20 

18 

No.  Detected 

1 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

NO 

ND 

ND 

Median  Value 

ND 

ND 

HD 

ND 

90%  Less  Than 

ND 

ND 

NO 

ND 

Maximum  Value 

NQ 

ND 

ND 

ND 

Ethenvl benzene!  CLS  OCHS 

<  IDL-  0.009  u./l IMOL-  0. 

.020  us/1 ) 

No.  of  Samples 

9 

9 

9 

9 

No.  Detected 

7 

9 

7 

6 

No.  Above  MDL 

9 

6 

6 

3 

Arithmetic  Mean 

0.0380 

0. 0361 

0.0206 

0.0212 

Standard  Deviation 

0.0490 

0.0272 

0.0199 

0.0220 

Geometric  Mean 

0.0224 

0.0302 

0.0219 

0.0137 

8pread  Factor 

2.99 

1.89 

1.92 

2.88 

Median  Value 

0.020 

0.028 

0.021 

NO 

90%  Less  Than 

0.120 

0.097 

0.096 

0.063 

Maximum  Value 

0.120 

0.097 

0.056 

0.063 

Ethylbenzene!  purse  8  trap 

OCMS 

< IDL-  O.l  us/1 IMOL-  0.1 

US/1 ) 

No.  of  Samples 

19 

9 

20 

18 

No.  Detected 

0 

0 

1 

3 

No.  Above  MDL 

0 

0 

1 

0 

Arithmetic  Mean 

ND 

ND 

0.06 

NQ 

Standard  Deviation 

0.03 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

NO 

ND 

ND 

Maximum  Value 

ND 

ND 

0.2 

NQ 

Ethylbonzonoi  CLS  OCMS 

( IDL-  0.009  uS/llMDL-  0.040  us/1 ) 


No.  of  Samples 

9 

8 

9 

9 

No.  Detected 

7 

6 

6 

7 

No.  Above  MOL 

4 

5 

2 

3 

'Arithmetic  Mean 

0.0651 

0.0931 

0.0307 

0.0336 

Standard  Deviation 

0.0789 

0.0944 

0.0361 

0.0389 

Oeemetric  Mean 

0.0390 

0.0612 

0.0173 

0. 0276 

Spread  Factor 

3.38 

2.90 

3.13 

2.27 

Median  Value 

NO 

0.094 

NQ 

NQ 

90%  Lest  Than 

0.200 

0.250 

0.110 

0.  130 

Maximum  Value 

0.200 

0.290 

0.110 

0.  130 

TABLE  0-1-12 

PROCESS  PERFORMANCE  —  16  MARCH  1981  TO  16  MARCH  1982  (PHASE  IA> 
SYNTHETIC  ORGANIC  CHEMICALS  --  AROMATIC  HYDROCARBONS  (Non-Ha I oeenated) 

(Continued) 


Blended 

Influent 

Dual  Madia 

Fi  1  tar 

E#f t  want 

<*#) 

Final 

Carbon  Column 
Effluant 

EEUTP 
Finiahad 
Wat  ar 

Pronlb«n»n«i  pure*  6 
<IDL>  0.1  ut/llNX* 
No.  of  Sublti 

trap  OCHS 

0.3  ue/1 ) 

19 

9 

20 

18 

No.  Detected 

0 

1 

0 

No.  Abovo  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

NO 

NO 

ND 

Median  Value 

NO 

NO 

NO 

NO 

90X  Lees  Than 

NO 

NO 

NO 

ND 

Maximum  Value 

NO 

NO 

NO 

ND 

Prosvl benzene!  CLS  OCMS 
( IDL-  0.001  ue/1 IMDL- 
No.  of  Samples 

0.010  us/1) 

9 

8 

9 

9 

No.  Detected 

8 

8 

3 

4 

No.  Above  MOL 

6 

6 

0 

2 

Arithmetic  Mean 

0.0199 

0.0391 

NQ 

0.0089 

Standard  Deviation 

0.0206 

0.0406 

0.0167 

Geometric  Mean 

0.014S 

0.0217 

0.0030 

Spread  Factor 

2.39 

2.77 

4.72 

Median  Value 

0.019 

0.021 

ND 

ND 

90%  Less  Than 

0.067 

0.130 

NQ 

0.092 

Maximum  Value 

0.067 

0.130 

NQ 

0.092 

Toluene!  purse  <■  trap  OCMS 
( IDL-  0.1  us/llHOL-  0.1 
No.  ef  Samples 

us/1) 

19 

9 

20 

18 

No.  Detected 

3 

0 

4 

3 

No.  Above  MOL 

3 

0 

4 

3 

Arithmetic  Mean 

0.12 

ND 

0.21 

0. 13 

Standard  Deviation 

0.19 

0.39 

0.20 

Geometric  Mean 

0.01 

0.01 

0.01 

Spread  Factor 

11.97 

19.21 

13.08 

Median  Value 

NO 

NO 

NO 

ND 

90%  Less  Than 

0.4 

NO 

0.7 

0.6 

Maximum  Value 

0.8 

ND 

1.6 

0.7 

Toluene!  CLS  0CM8 

( IDL-  0.020  ue/1 1 MOL - 
No.  of  Samples 

0.090  us/1) 

9 

8 

9 

« 

9 

No.  Detected 

6 

7 

2 

4 

No.  Above  MOL 

6 

7 

2 

4 

Arithmetic  Moan 

0. 1978 

0.2544 

0.0314 

0.0813 

Standard  Deviation 

0.1911 

0.2719 

0.0431 

0.0960 

Geometric  Mean 

0.1179 

0. 1930 

0.0730 

0.0828 

Spread  Factor 

2.36 

2.08 

1.32 

2.05 

Median  Value 

0.110 

0. 180 

ND 

ND 

90%  Less  Than 

0.600 

0.900 

0. 120 

0.270 

Maximum  Value 

0.600 

0.900 

0. 120 

0.270 

1.2-XYlenei  purse  t  trap 

OCMS 

UOLp  0.1  us/1 1  MOL*  0. 

1  us/1 ) 

No.  of  Samples 

19 

9 

20 

IS 

No.  Detected 

0 

0 

1 

6 

No.  Above  MOL 

0 

0 

1 

5 

Arithmetic  Mean 

ND 

ND 

0.06 

0.07 

Standard  Oeviatien 

0.03 

0.02 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

0.  1 

Maximum  Value 

ND 

ND 

0.2 

0.1 

TABLE  0-1-12 

PROCESS  PERFORMANCE  —  16  MARCH  1981  TO  16  MARCH  1982  <  PHASE  I  A) 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Haloeenated) 

(Continued) 


Blended 

Influent 

1 

Dual  Media 
Filter 
Effluent 
(**) 

Final 

Carbon  Coluan 
Effluent 

EEUTP 

Finished 

Hater 

1. 2-XYl.net  CLS  OCMS 

<  IDL-  O.OOS  ue/1) MOL - 
No.  of  Suplti 

0.030  ue/1 > 

9 

8 

9 

9 

No.  Dotoctod 

7 

8 

3 

9 

No.  Above  MDL 

S 

a 

2 

4 

Arithaetic  Mean 

0.0729 

0.1384 

0.0196 

0.0399 

Standard  Deviation 

0.0906 

0.1989 

0. 0249 

0.0413 

Geometric  Mean 

0.0383 

0.0941 

0.0193 

0.0283 

Spread  Factor 

3.49 

2.27 

2.40 

2.92 

Median  Value 

0.049 

0.099 

NO 

NO 

902  Loos  Than 

0.270 

0.920 

0.076 

0.120 

Maxisuia  Value 

0.270 

0.920 

0.076 

0.120 

1 . 3-Xvl one/ 1 . 4-Xr 1 enel 

WPM 

l<  trap  OCMS 

(IDL-  0.1  ue/llMDL- 

0.4 

ue/1 1 

No.  of  Saaples 

19 

9 

20 

18 

No.  Detected 

2 

0 

2 

6 

No.  Above  MDL 

0 

0 

1 

0 

Arithaetic  Mean 

NO 

NO 

0.08 

NQ 

Standard  Deviation 

0.09 

Median  Value 

NO 

NO 

NO 

ND 

902  Lees  Than 

NO 

NO 

ND 

NQ 

Haxiaua  Value 

NO 

NO 

0.4 

NQ 

1 . 3-Xv  1  ene/ 1 . 4-X  v  1  ene  1 

CLS 

OCMS 

(IDL-  0.009  ue/llMDL-  0. 

,040  ue/1 ) 

No.  of  Saaples 

9 

8 

9 

9 

No.  Detected 

7 

6 

3 

9 

No.  Above  MDL 

6 

9 

1 

4 

Arithamtic  Mean 

0.0712 

0.0974 

0.0114 

0.0909 

Standard  Deviation 

0.0927 

0. 1013 

0.0147 

0.0638 

Qeoaetric  Mean 

0.0497 

0.0638 

0.0370 

Spread  Factor 

2.40 

2.90 

2.74 

Median  Value 

0.047 

0.068 

ND 

NQ 

902  Less  Than 

0.300 

0.260 

0.043 

0.190 

Haxiaua  Value 

0.300 

0.260 

0.043 

0. 190 

Nferobenzenet  Base  neut.  LLE 

OCMS 

(IDL-  0.9  ue/llMDL- 

2.0 

ue/1) 

No.  of  Saaples 

16 

s 

16 

19 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

NO 

ND 

ND 

Median  Value 

NO 

NO 

ND 

ND 

902  Less  Than 

NO 

ND 

ND 

ND 

Haxiaua  Value 

NO 

NO 

NO 

ND 

l-fltthv  1-2*  4-4ini  tr  ot>«nz«n«  t 

Base  neut.  LLE  OCMS 

(IDL-  1.0  u»/l IHOL-NA  u»/l 1 

No.  of  Saaples 

16 

9 

16 

15 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithswtic  Mean 

NO 

ND 

ND 

ND 

Median  Value 

NO 

NO 

ND 

ND 

>  •>  * 

902  Less  Than 

NO 

ND 

NO 

ND 

•'v% 

Haxiaua  Value 

NO 

ND 

ND 

ND 

G-l-42 


TABLE  0-1-12 

PROCESS  PERFORMANCE  —  16  MARCH  1981  TO  16  MARCH  1982  (PHASE  IA> 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hel  eoeneted) 

(Continued) 


Blended 

Influent 


Due)  Medio 
Filter 
Effluent 
(ee> 


Fine) 

Cerbon  Column 
Effluent 


EEWTP 

Finished 

Meter 


l-Methv1-2.6-Dlnitrobenxene>  Bese  neut. 
(IDL-  1.0  uo/liHDL-10.0  ue/1 ) 

No.  of  Sew>1es  16 
No.  Detected  0 
No.  Above  MOL  0 


Arithmetic  Moon 

Medien  Velue 
90S  Less  Then 
Meximum  Velue 


Benzvlbutvlnhthetetei  Bese  neut. 
(IDL-  9.0  UO/1IM0L-  7.0  us/1) 
No.  ef  Sammies  16 

No.  Detected  0 

No.  Above  MOL  0 

Arithmetic  Meen  ND 

Medien  Velue  ND 

POX  Less  Then  ND 

Maximum  Velue  ND 


Bis(2-ethv1hexv1 Inhtheletei  Bese  neut. 


( XBL—  1.0  ue/1 If 
Me.  of  Series 
No.  Ootoctod 
No.  Above  MOL 

Arithmetic  Meen 

Medien  Velue 
POX  Lees  Then 
Meximum  Velue 


8.0  ue/1) 
14 
1 
O 


Dl-n-ButvInhtheletei  Bese  neut.  LLE  OCHS 
(IDL-  0.9  ue/IIMOL-  P.0  ue/1) 

No.  of  Sammies  16 
No.  Ootoctod  1 
No.  Above  HBL  O 

Arithmetic  Meen  NO 

Medien  Velue  ND 
POX  Less  Then  NO 
Meximum  Vel ue  NO 


OiCYClohexvInhtheletei  Bese  neut.  LLE  OCMS 
(IDL-  9.0  ue/llMDL-NA  ue/1) 

No.  of  Seanles  16 

No.  Detected  O 

No.  Above  MOL  0 

Arithmetic  Meen  ND 


Medien  Velue 
POX  Less  Then 
Meximum  Velue 


PHBWffWWB  TOTO  UmimHW  J.1  •'.■  J.1  T^T?  -.■  -.'  -,J  ■,^.'/:.-">7-rr,T.,-1 /,.■.; 


TABLE  0-1-12 

PROCESS  PERFORMANCE  —  16  MARCH  1981  TO  16  MARCH  1982  (PHASE  1A) 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal osenated ) 

(Continued) 


Blended 

Inf luent 

Dual  Media 
Filter 

Eff luent 
(e#> 

Final 

Carbon  Column 
Effluent 

EEWTP 

Finished 

Water 

Diethyl mhthalatei  Base 
( IDL-  0.1  ue/1«HDL- 
No.  of  SwUi 

neut 

9.0 

.  LLE  OCMS 
us/1 ) 

16 

S 

16 

IS 

No.  Detected 

1 

0 

1 

1 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

NQ 

NQ 

Median  Value 

NO 

ND 

NO 

ND 

SOS  Lesa  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

NO 

ND 

NQ 

NQ 

Diisobutvlmhthalatel  Base  neut.  LLE  OCMS 
(IDL-  S.O  us/liMOL-NA  ue/1  > 

No.  of  Sammies  16 

3 

16 

13 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

NO 

ND 

NO 

Median  Value 

ND 

ND 

ND 

NO 

90X  Less  Than 

ND 

ND 

ND 

NO 

Maximum  Value 

ND 

NO 

ND 

ND 

Dimethrlmhthalatei  Base  neut.  LLE  OCMS 
(IDL-  0.3  us/HMDL-10.0  us/1) 

No.  of  8ammles  16 

S 

16 

IS 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

NO 

ND 

ND 

Median  Value 

ND 

NO 

ND 

ND 

90S  Less  Than 

ND 

NO 

ND 

ND 

Maximum  Value 

NO 

ND 

ND 

ND 

Oiectvlmhthalatei  Base 
( IDL-  1.0  us/ltHDL- 
Ne.  of  Sammies 

neut 

8.0 

.  LLE  OCMS 
us/1) 

16 

S 

16 

19 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

SOS  Less  Than 

ND 

NO 

NO 

ND 

Maximum  Value 

NO 

NO 

ND 

ND 

Dimhenvlmhthalatet  Base 
(IDL-  S.O  us/1  IMDL-NA 
No.  of  Sammies 

neut.  LLE  OCMS 
us/1  > 

16 

S 

16 

19 

No.  Detected 

0 

0 

0 

0 

Me.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

SOS  Less  Than 

ND 

NO 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

NO 

G-l-44 


TABLE  0-1-12 

PROCESS  PERFORMANCE  —  16  MARCH  1981  TO  16  MARCH  1982  (PHASE  IA> 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal ONNtldl 

(Continued) 


EEWTP 

Finish** 

U*t*r 


B1*nd*d 
Inf lu«nt 


Dual  Madia 
Filter 
Effluent 
(**) 


Final 

Carbon  Coluan 
Effluent 


Phenol!  Acid  LLE. (u/o  aethvl.)  OCHS 
(IDL-  0.5  us/UMOL-  5.0  u*/l> 


No.  of  Saaeles 

11 

11 

No.  Detected 

0 

0 

No.  Above  MOL 

0 

0 

Arithmetic  Mean 

NO 

NO 

Median  Value 

NO 

NO 

90%  Less  Than 

NO 

NO 

Maxiaua  Value 

NO 

NO 

Phenol!  Acid  LLE  <«/  aethvl.) 

□CMS 

(IDL-  1.0  UO/1IMDL-  8.0  ue/l ) 

No.  of  Saamles 

4 

4 

3 

No.  Detected 

1 

1 

0 

No.  Above  MOL 

0 

0 

0 

Arithaetic  Mean 

NO 

NO 

ND 

Median  Value 

NO 

NO 

ND 

90X  Less  Than 

NO 

ND 

NO 

Maxiaua  Value 

NO 

NO 

ND 

2.4— Diaethvl phenol » 

Acid  LLE 

(u/o  aethvl . ' 

1  OCHS 

(IDL-  5.0  ue/llMDL-NA  ue/l) 

No.  of  Samples 

11 

11 

No.  Detected 

0 

0 

No.  Above  MOL 

0 

0 

Arithaetic  Mean 

ND 

ND 

Median  Value 

NO 

ND 

SOX  Less  Than 

NO 

ND 

Maxiaua  Value 

NO 

ND 

2. 4-01aethvl phenol t 

Acid  LLE 

(a/  aethvl . ) 

0CM8 

(IDL-  5.0  ua/1 IMOL-NA  ue/l ) 

Ne.  of  Samples 

4 

4 

3 

No.  Detected 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

Arlthsmtic  Mean 

ND 

ND 

NO 

Median  value 

NO 

NO 

ND 

SOX  Lest  Than 

M) 

NO 

ND 

Maximum  Value 

NO 

NO 

NO 

2.4— Oini  trorhenol  I  Acid  LLE  (u/o  aethvl.)  OCHS 
(IDL-  5.0  ue/l IMOL-NA  ue/l) 


Ne.  of  Samples  11 
Me.  Detected  0 
Ne.  Above  MIL  0 

Arithaetic  Mean  NO 


Median  Value 
SOX  Lest  Than 
Maxiaua  Value 


NO 

NO 

NO 


1 

Hfjk 


TABLE  0-1-12 

PROCESS  PERFORMANCE  —  16  MARCH  1981  TO  16  MARCH  1982  (PHASE  IA) 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal osanatad) 

(Continued) 


Blandad 
Inf luant 


Dual  Madia 
FI  1  tar 
Eff luant 
(**) 


G-l-46 


Final 

Carbon  Colu 
Effluant 


EEWTP 

Finishad 

Uatar 


<u/  sathvl. >  OCMS 

(IDL«  9.0  UF/l  iMDLaNA 

us/1) 

No.  of  Surlai 

4 

4 

3 

3 

No.  Datactad 

0 

0 

0 

0 

No.  Abovo  NDL 

0 

0 

0 

0 

Arithmetic  Maan 

ND 

ND 

ND 

ND 

Modlan  Valua 

NO 

ND 

NO 

ND 

90X  Los*  Than 

ND 

ND 

ND 

ND 

Naxiaga  Valua 

ND 

ND 

ND 

ND 

2-Hathvl-4.4-dinitroahanol I 

Acid  LLE  <u/o  sathvl. 

)  OCMS 

(IDL-10.0  us/llMDL-NA 

U«/l  ) 

No.  of  Sasnlas 

11 

11 

11 

No.  Datactad 

0 

0 

0 

No.  Abova  MOL 

0 

0 

0 

ArlthSMtic  Moan 

Ml 

ND 

ND 

Madias  Valua 

ND 

ND 

NO 

90S  Lass  Than 

NO 

ND 

ND 

Haxisun  Valua 

ND 

ND 

ND 

2-Methvl-4.4-dinitraH»ennl t 

Acid  LLE  <u/  sathvl.) 

OCHS 

(IDL -10.0  us/1 tHOL-MA 

us/1 ) 

No.  of  Siarlas 

4 

4 

3 

3 

No.  Datactad 

0 

0 

0 

0 

Na.  Abava  MOL 

0 

0 

0 

0 

Arithmetic  Naan 

ND 

ND 

ND 

ND 

Madias  Valua 

« 

NO 

ND 

ND 

90*  Lass  Than 

ND 

NO 

ND 

ND 

Maxisun  valua 

ND 

ND 

ND 

ND 

2-Mi trasbanal «  Acid  LLE 

lu/a  sathvl . )  OCMS 

( IDL-  9.0  us/llMDL-NA 

us/1  > 

Ns.  of  basal  as 

11 

11 

11 

Ns.  Datactad 

0 

0 

0 

Ns.  Abava  MEL 

0 

0 

0 

Ar it ha-tic  Naas 

ND 

ND 

ND 

Madias  valua 

NO 

ND 

ND 

90S  Lass  Than 

NO 

ND 

ND 

Naxlssa  Valua 

ND 

NO 

ND 

2-Mi  trepans)  t  Acid  LLE  i 

Is/ 

sathvl.)  OCHS 

( IDL-  1.0  uu/llMOL-10, 

.0  us/1) 

Na.  of  Saawtas 

4 

4 

3 

3 

Ns.  Datactad 

0 

0 

0 

0 

No.  Abava  MOL 

0 

0 

0 

0 

Arithmetic  Naan 

ND 

ND 

ND 

ND 

Madias  Value 

NO 

NO 

ND 

ND 

90S  Lass  Than 

NO 

NO 

NO 

ND 

Maxisun  Value 

ND 

NO 

ND 

NO 

) 


TABLE  0-1-12 

PROCESS  PERFORMANCE  —  16  MARCH  1961  TO  16  MARCH  1982  (PHASE  IA> 
SYNTHETIC  OROANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal oeenat 

(Continued) 


Blondod 

Influent 


Duel  Hedle 
Filter 
Effluent 
(**) 


Finel 

Cerbon  Coluan 
Effluent 


EEWTP 

Finished 

Meter 


d 


4-Nitrorhenol t  Acid  LLE  (a/o  aethvl.)  OCMS 


( IDL-  S.O  ue/llMDL-NA  ue/1  > 


No.  ef  Steslei 

11 

11 

11 

No.  Detected 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

Arithaetlc  Meen 

NO 

ND 

ND 

Med ten  Velue 

NO 

ND 

ND 

90*  Less  Then 

NO 

ND 

ND 

Mexiaua  velue 

NO 

ND 

ND 

4-Nitrorhenol i  Acid  LLE  <«/ 

aethvl.)  OCMS 

(IDL-  1.0  ue/IINDL-  8.0 

ue/1) 

No.  of  Saanlee 

4 

4 

3 

3 

No.  Detected 

0 

0 

0 

O 

No.  Above  MOL 

0 

0 

0 

0 

Arithaetlc  Mean 

NO 

NO 

ND 

ND 

Median  Value 

NO 

m 

ND 

ND 

90*  Less  Than 

NO 

NO 

ND 

ND 

Mexiaua  Value 

NO 

NO 

ND 

ND 

Acenarhthenei  CLS  OCMS 

(IDL-  0.010  ue/llMIL-NA 
No.  of  Susies 

ue/1 ) 

9 

8 

9 

9 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithaetlc  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

MS 

ND 

ND 

90*  Less  Than 

ND 

NO 

ND 

ND 

Mexiaua  Value 

ND 

NO 

ND 

ND 

Acenarhthenei  Base  neut. 
(IDL-  0.1  ue/1 (MOL-  3. 
No.  of  Saanlee 

LLE  OCHS 
.0  ue/1) 

16 

9 

16 

19 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Ar ithnetic  Mean 

NO 

m ) 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90*  Less  Than 

NO 

ND 

ND 

ND 

Mexiaua  Value 

ND 

ND 

ND 

ND 

Acenanhthvlenet  Base  neut. 
(IDL-  0.1  ue/1 (MOL-  2.0 
Ne.  of  Saanlee 

LLE  OCMS 
ue/1  > 

14 

3 

14 

13 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithaetlc  Mean 

NO 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90*  Less  Than 

ND 

ND 

ND 

ND 

Mexiaua  Value 

ND 

ND 

ND 

ND 

TABLE  Q- 1-12 

PROCESS  PERFORMANCE  —  16  MARCH  1981  TO  16  MARCH  1982  (PHASE  I  A) 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Halcsenated ) 

(Continued) 


Blended 

Influent 

Dual  Media 
Filter 
Effluent 
(ee> 

Final 

Carbon  Column 
Effluent 

EEWTP 

Finished 

Mater 

Napthalenei  purse  ii  tree 
(IDL-  0.1  ue/1«M0L-  0. 
No.  of  Sample* 

GCMS 
,5  us/1 ) 

19 

9 

20 

18 

No.  Detected 

0 

0 

1 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

NQ 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90X  Lest  Than 

ND 

ND 

NO 

ND 

Maximum  Value 

ND 

ND 

NQ 

ND 

Narthalenet  CLS  GCMS 


( IDL—  O.OIO  us/UHDL-  0.040  u»/l) 


No.  of  Sample* 

9 

8 

9 

9 

No.  Detected 

3 

3 

2 

2 

No.  Above  MDL 

1 

4 

1 

2 

Arithmetic  Mean 

0. 0222 

0.0671 

0.0198 

0.0311 

Standard  Deviation 

0.0239 

0.0790 

0.0374 

0.0348 

Geometric  Mean 

0.0419 

0.0129 

Spread  Factor 

3.06 

4.81 

Median  Value 

NQ 

NQ 

ND 

ND 

90X  Less  Than 

0.080 

0.200 

0.118 

0. 138 

Maximum  Value 

0.080 

0.200 

0.118 

0.138 

Napthalene*  Base  neut.  LLE 

GCMS 

(IDL-  0.1  us/UMDL-  2.0 

ue/1 1 

No.  of  Samples 

16 

3 

16 

15 

No.  Detected 

0 

0 

0 

0 

No.  Abo^e  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

Anthracene!  CLS  GCMS 

(IDL-  0.030  us/MMDL-  0. 

090  us/1  ) 

No.  of  Samples 

9 

8 

9 

9 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

NO 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

Anthracene*  Base  neut.  LLE  GCMS 
( IDL-  0.3  u»/1 I  MDL-  6.0  u#/l ) 


No.  of  Samples 

16 

5 

16 

13 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

NO 

ND 

ND 

ND 

# 


ft 


V  V; 

VV 


i 


TABLE  0-1-12 

PROCESS  PERFORMANCE  —  16  MARCH  1981  TO  16  MARCH  1982  (PHASE  1A) 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal osenated > 

(Continued) 


Blended 

Influent 

Dual  Madia 
Filter 
Effluent 

<ee> 

Final 

Carbon  Coluan 
Effluent 

EEMTP 

Finished 

Water 

Benzidine!  Base  nout.  LLE  OCMS 

( IDL -30.0  us/llMDL-NA  us/1  > 

No.  of  Surlti 

16 

3 

16 

13 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MOL 

0 

0 

0 

0 

Arithaotic  Moan 

NO 

ND 

ND 

ND 

Mod ion  Voluo 

ND 

ND 

ND 

NO 

90%  Loss  Thon 

NO 

ND 

NO 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

Benzo (a) anthracene!  Baso  nout.  LLE  OCMS 

(IDL-  1.0  uo/1 IMDL-  7.0 

uo/1 ) 

No.  of  Saaplos 

16 

3 

16 

13 

No.  Dotoctod 

0 

0 

0 

0 

No .  Abovo  MOL 

0 

0 

0 

0 

Arithaotic  Moan 

NO 

NO 

ND 

ND 

Modian  Valuo 

ND 

ND 

ND 

ND 

90%  Loss  Than 

ND 

ND 

ND 

ND 

Maxiaua  Valuo 

ND 

ND 

ND 

ND 

Benzo(b)f luoranthonoi  Baso 

nout.  LLE  OCMS 

(IDL-  1.0  uo/HMDL-10.0 

uo/1  1 

No.  of  Saaplos 

16 

S 

16 

13 

No.  Dotoctod 

0 

o 

0 

0 

No.  Abovo  MOL 

0 

0 

O 

0 

Arithaotic  Moan 

ND 

ND 

ND 

ND 

Modian  Valuo 

ND 

ND 

ND 

ND 

90%  Loss  Than 

ND 

ND 

NO 

ND 

Haxiaua  Value 

ND 

ND 

ND 

NO 

Benzo (k If luoranthonoi  Baso 

nout.  LLE  OCMS 

(IDL-  1.0  uo/llHDL-10.0 

us/1 1 

No.  of  Saaplos 

16 

3 

16 

13 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MOL 

0 

0 

0 

0 

Arithaotic  Moan 

ND 

ND 

ND 

ND 

Modian  Valuo 

ND 

NO 

ND 

ND 

90%  Loss  Than 

ND 

ND 

ND 

ND 

Haxiaua  Valuo 

ND 

NO 

ND 

ND 

Benzols. h. i Ipervlenei  Baso 

nout.  LLE  GCMS 

(IDL-  1.0  uo/UMDL-20.0 

us/1 ) 

No.  of  Saaplos 

16 

3 

16 

13 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  HDL 

0 

0 

0 

0 

Arithaotic  Moan 

ND 

ND 

ND 

ND 

Median  Valu# 

ND 

ND 

ND 

ND 

90%  Loss  Than 

ND 

ND 

ND 

NO 

Maxiaua  Valuo 

ND 

ND 

ND 

ND 

G-l-49 
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PROCESS  PERFORMANCE  —  16  MARCH  1981  TO  16  MARCH  1982  (PHASE  IA> 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal oeena ted > 

(Continued ) 


1.2-DlrhenYlhYdrazine/Azobenzenei  Ba»e  nout.  LLE  QCMS 
(IDL-  O.S  ue/llMOL-  7.0  u*/l> 


No.  of  Saamlee 

16 

3 

16 

13 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

NO 

NO 

ND 

Median  Value 

NO 

NO 

NO 

NO 

90*  Lea*  Than 

NO 

NO 

NO 

NO 

Maxi bum  Value 

NO 

NO 

NO 

ND 

TABLE  0-1-12 


PROCESS  PERFORMANCE  —  16 

MARCH  1961  TO 

16  MARCH  1982  (PHASE  IA> 

SYNTHETIC  ORGANIC  CHEMICALS  - 

—  AROMATIC  HYDROCARBONS  (Non-Hoi osonotod > 

(Continued) 

Duol  Medio 

Finol 

EEWTP 

Blondod 

Filter 

Corbon  Coluan 

Finished 

Inf luont 

Ef f 1 uent 

Effluent 

Meter 

<**> 

!<2-l)iHi«iiYlliYdrulM/At»b«nMntl  CLS  OCHS 

(IDL-  0.009  us/1 1 MDL- 

0. 

100  us/1 ) 

No.  of  Sawloi 

9 

8 

9 

9 

No.  Dotoctod 

0 

0 

0 

o 

No.  Above  MOL 

0 

0 

0 

0 

Arithaetic  Moon 

ND 

NO 

ND 

ND 

Modion  Voluo 

NO 

ND 

ND 

ND 

902  Loss  Thon 

NO 

ND 

ND 

ND 

Mexioua  Voluo 

ND 

ND 

ND 

ND 

Fluorenthenei  Boss  neut. 

LLE  OCMS 

(IDL-  0.9  US/1tMDL-  9. 

.0 

us/1 1 

No.  of  Soarlos 

14 

3 

14 

13 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  HDL 

0 

0 

0 

0 

Arithmetic  Moon 

ND 

ND 

ND 

ND 

Modion  Voluo 

ND 

ND 

ND 

ND 

902  Loss  Thon 

ND 

NO 

ND 

ND 

Mexiauis  Voluo 

ND 

ND 

ND 

ND 

OCMS 

(IDL-  0.1  us/HHOL-  3. 

,0 

us/1 ) 

No.  of  Soaolos 

16 

9 

16 

19 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MOL 

0 

0 

0 

0 

Arithmetic  Moon 

NO 

ND 

NO 

ND 

Modion  Voluo 

ND 

ND 

ND 

ND 

902  Loss  Thon 

NO 

ND 

ND 

ND 

Hoxiaua  Voluo 

ND 

ND 

ND 

ND 

(IDL-  0.010  uo/HMDL- 

0. 

080  us/1  ) 

No.  of  Seaeles 

9 

8 

9 

9 

No.  Dotoctod 

1 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

0 

Arittuootic  Moon 

NO 

ND 

ND 

ND 

Modion  Voluo 

ND 

NO 

ND 

ND 

902  Loss  Thon 

NQ 

ND 

ND 

ND 

Hoxiaua  Voluo 

NO 

ND 

ND 

ND 

Indeno<l>2>3-cd)Pvrenei  Bose  neut.  LLE  OCHS 
(IDL-  S.O  us/1  IMDL-30.0  u»/l) 


No.  of  3oarles 

16 

5 

16 

19 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

0 

Arithaetic  Moon 

ND 

ND 

ND 

ND 

Modion  Voluo 

ND 

ND 

ND 

ND 

902  Lost  Thon 

ND 

ND 

ND 

ND 

Hoxiaua  Voluo 

ND 

ND 

ND 

ND 

TABLE  0-1-12 

PROCESS  PERFORMANCE  --  16  MARCH  1981  TO  16  MARCH  1982  (PHASE  IA) 


SYNTHETIC  ORGANIC  CHEMICALS  --  AROMATIC  HYDROCARBONS  (Non-Hal oeenated > 

(Continued) 

Dual  Media  Final  EEWTP 

Blended  Filter  Carbon  Coluan  Finish* d 

Influent  Effluent  Effluent  Water 

<**) 


Phenanthrenei  Bate  neut.  LLE  OCHS 
(IDL-  O.S  ue/llMDL-  S.O  ue/1) 


No.  of  Saanles 

16 

3 

16 

13 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Aritlueetlc  Mean 

NO 

ND 

ND 

ND 

Median  Value 

ND 

NO 

ND 

ND 

90%  Lee*  Than 

NO 

NO 

ND 

NO 

Maxima  Value 

ND 

ND 

ND 

ND 

(IDL-  0.030  us/HMDL»  0.120  ue/1) 

No.  of  Saanles 

9 

8 

9 

9 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithaetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Lees  Than 

ND 

ND 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

ND 

Pvrenet  Base  neut.  LLE 

QCMS 

(IDL-  0.3  us/1  IMDL— 

3.0  us/1) 

No.  of  Saanles 

14 

3 

14 

13 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithaetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

ND 

TABLE  0-1-13 

PROCESS  PERFORMANCE  —  16  MARCH  1961  TO  16  MARCH  1962  (PHASE  IA) 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOOENATED  AROMATICS 
(Continued) 


Blandad 

Inf luant 

Dual  Madia 

Ft  1  tar 

Eff luant 
<*#) 

Final 

Car ban  Calusn 

Eff luant 

EEMTP 

Finishad 

Matar 

4-Ch)*ra-l-*»thvlban*anai 

ruraa  h  trar  OCMS 

(IBL-  0.1  us/IIHOL-  0.2 

US/1) 

Ns.  •#  IupIm 

19 

9 

20 

18 

Na.  Datactad 

0 

0 

1 

0 

Na.  Abava  MOL 

0 

0 

0 

0 

ArlthMtic  Haan 

NO 

NO 

NO 

NO 

Madlan  Valua 

NO 

NO 

NO 

ND 

90X  Laaa  Than 

NO 

NO 

NO 

ND 

Maxiaua  Valua 

NO 

NO 

NQ 

ND 

4-Chlara-l-aathvlbanzanai  I 

CLS  OCMS 

( IDL-  0.001  us/llHDL-  0 

.020  us/1) 

Na.  ad  Saartas 

9 

8 

9 

9 

Me.  Datactad 

3 

1 

0 

0 

No.  Abova  MOL 

1 

1 

0 

0 

Arlthawtlc  Haan 

0.0130 

0.0118 

NO 

ND 

Standard  Oavlatlon 

0.0303 

0.0320 

Madlan  Valua 

NO 

NO 

NO 

ND 

90*  Las*  Than 

0.093 

0.091 

NO 

ND 

Maxiaua  Valua 

0.093 

0.091 

ND 

ND 

1.2-Dlchlarebanzanai  ruraa 

«■  trar  OCMS 

< IDL-  0.1  us/IIHOL-  0.2 

us/1) 

No.  af  Saarlaa 

19 

9 

20 

18 

Na.  Datactad 

8 

1 

1 

0 

Na.  Abava  MOL 

3 

0 

1 

0 

Arithaatlc  Haan 

0.13 

NO 

0.06 

ND 

Standard  Oavlatian 

0.13 

0.03 

Oaeaatrlc  Maan 

0.06 

Srraad  Factar 

2.63 

Madlan  Valua 

NO 

NO 

ND 

ND 

90*  Las*  Than 

0.3 

NO 

ND 

ND 

Maxiaua  Valua 

0.6 

NO 

0.2 

ND 

1 » 2-Di ch 1 er abanzans ■  Base  naut.  LLE  OCMS 
(IX*  0.1  us/ltMDL*  4.0  us/1) 


Na.  af  Saarlaa 

16 

9 

16 

15 

Na.  Datactad 

1 

0 

0 

0 

Na.  Abava  MOL 

0 

0 

0 

0 

Arithaatlc  Maan 

NO 

NO 

ND 

NO 

Madlan  Valua 

ND 

NO 

ND 

ND 

90*  Lass  Than 

NO 

NO 

ND 

ND 

Maxiaua  Valua 

NO 

re 

NO 

ND 

QCHS 

( IDL-  0.0001  us/llMDL- 

0.0200  us/1 > 

Na.  af  Saawlas 

9 

8 

9 

9 

Na.  Datactad 

9 

6 

0 

0 

Na.  Abava  MOL 

6 

7 

0 

0 

Arithaatlc  Haan 

0.0S70 

0.0401 

ND 

ND 

Standard  Oavlatian 

0.0373 

0.0343 

Qaoaatrlc  Maan 

0.0466 

0.0328 

Srraad  Factar 

1.82 

1.89 

Madlan  Valua 

0.046 

0.029 

ND 

ND 

90*  Lass  Than 

0. 140 

0.  120 

ND 

ND 

Maxiaua  Valua 

0.140 

0. 120 

ND 

ND 

TABLE  0-1-13 


rmUSS  rxnrORnMNCE 

lb  MARCH  1981  TO  lb  MARCH 

1982  (PHASE  IA> 

SYNTHETIC  OROANIC  CHEMICALS  —  HALOGENATED 

AROMATICS 

(Continued) 

Duol  Modio 

Final 

EEWTP 

Blondod 

FI  1  tor  Corbon  Cotuon 

Finiohod 

Inf luont 

Ef f 1 uont 

Effluent 

Motor 

(ee) 

1 i 3-01 ch 1 srobonzono • 

nurto  b  trap  OCMS 

(IDL-  0.1  uo/IIMOL-  0.2  u»/l ) 

No.  of  Swloi 

19 

9 

20 

18 

No.  Detected 

a 

1 

1 

0 

No.  Above  MIL 

0 

0 

0 

0 

Arlthaotlo  Noon 

NO 

NO 

NQ 

NO 

Mod Ion  Voluo 

NO 

NO 

NO 

NO 

90X  Loot  Than 

NO 

NO 

NO 

NO 

NnciMIO  Voluo 

NO 

NO 

NQ 

NO 

Boot  nout.  LLE  OCMS 

( IDL»  0.1  uo/1 IMDL“  4.0  uo/l> 

No.  of  Staples 

lb 

3 

lb 

IS 

No.  Ootoctod 

1 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithaetic  Noon 

NO 

NO 

NO 

NO 

Modion  Voluo 

NO 

NO 

NO 

ND 

90%  Loot  Thon 

NO 

NO 

NO 

NO 

noxious  Voluo 

NO 

NO 

NO 

NO 

CLS  OCMS 

(IDL-  0.0001  ue/1 1MDL"  0.0200  uo/1 ) 

No.  of  Staples 

9 

8 

9 

9 

No.  Ootoctod 

9 

a 

3 

4 

No.  Abovo  MOL 

9 

7 

0 

0 

Arithaetic  Moon 

0.117b 

0.10b3 

NQ 

NQ 

8tondord  Dovlotlon 

0.1271 

0.1148 

Oeoaetric  Moon 

0.0752 

0.0709 

Spread  Factor 

2.48 

2.50 

Modion  Voluo 

0.003 

0.  0b4 

NO 

ND 

90%  Loot  Thon 

0.370 

0.370 

NQ 

NQ 

Moxiaua  Voluo 

0.370 

0.370 

NQ 

NQ 

1.4-Dlchlorobenzenei  purse 

l>  tree  OCMS 

(IDL-  0.1  uo/llMOL- 

0.2 

uo/1  > 

No.  of  Seanleo 

19 

9 

20 

18 

No.  Ootoctod 

7 

1 

1 

0 

No.  Abovo  MDL 

2 

0 

1 

0 

ArithMtic  Moon 

0.11 

NQ 

0.0b 

NO 

Stondord  Dovlotlon 

0.13 

0.03 

Modion  Voluo 

ND 

ND 

ND 

ND 

90%  Loos  Thon 

0.2 

NQ 

ND 

ND 

Maxiaua  Voluo 

O.b 

NQ 

0.2 

ND 

1.4-Dlchlorobonzonoi  Boot  nout.  LLE  OCMS 

< IDL-  0.1  uo/1 1  MOL* 

b.O 

uo/1 ) 

No.  of  Staples 

lb 

5 

lb 

13 

No.  Ootoctod 

I 

0 

0 

0 

No.  Abovo  MOL 

0 

0 

0 

0 

Arithmetic  Noon 

NQ 

NO 

ND 

ND 

Modion  Voluo 

NO 

ND 

NO 

ND 

90%  Loot  Thon 

NO 

NO 

ND 

ND 

Noxious  Voluo 

NQ 

ND 

NO 

ND 
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TABLE  0-1-13 


PROCESS  PERFORMANCE  — 
SYNTHETIC  ORGANIC 

Blondod 

Influent 

16  MARCH  1981  TO  16  MARCH  1982  (PHASE  1A> 
CHEMICALS  —  HALOOENATED  AROMATICS 
(Continued) 

Dual  Media  Final 

Filter  Carbon  Coluan 

Effluent  Effluent 

(ee) 

EEWTP 

Finished 

Water 

(IDL-  0.0001  ue/HMOL-  0.0200  uo/1  > 

No.  of  Suelti 

9 

8 

9 

9 

No.  Ootoetod 

8 

8 

9 

4 

No.  Above  MOL 

8 

8 

0 

0 

Arithaetlc  Moon 

0.1797 

0.1801 

NO 

NQ 

Standard  Deviation 

0.2130 

0.2233 

Qeoaetric  Moan 

0.1097 

0.1113 

Srread  Factor 

2.89 

2.91 

Median  Value 

0.090 

0.096 

NO 

NO 

90X  Lo»»  Than 

0.710 

0.710 

NQ 

NQ 

Maxi nun  Value 

0.710 

0.710 

NO 

NQ 

Hexachl orobenzenei  Base  neut. 

LLE  OCHS 

(IDL-  O.S  us/ 11 MOL-  2.0  uo/1) 

No.  of  Saarles 

16 

5 

16 

15 

No.  Ootoetod 

0 

0 

0 

0 

No.  Above  liOL 

0 

0 

0 

0 

Arithaetlc  Mean 

ND 

ND 

ND 

NO 

Median  Value 

ND 

NO 

ND 

ND 

90X  Lose  Than 

ND 

ND 

NO 

NO 

Maxlaua  Value 

ND 

ND 

ND 

ND 

"  *8* 

< IDL-  0.009  ue/1 IHDL—  0.050  uo/1) 

No.  of  Saar 1 os 

9 

8 

9 

9 

No.  Ootoetod 

0 

0 

0 

0 

No.  Abovo  MOL 

0 

0 

0 

0 

Arithaetlc  Moan 

NO 

ND 

ND 

ND 

Median  Value 

ND 

NO 

ND 

ND 

POX  Lee*  Than 

ND 

ND 

NO 

ND 

Maxlaua  Value 

ND 

ND 

NO 

ND 

l-Chloro-2-nitrobenzenei  Base 

neut.  LLE  OCMS 

< IDL"  9.0  uo/HMDL-NA  uo/1) 

No.  of  Sauries 

16 

5 

16 

15 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithaetlc  Mean 

NO 

ND 

NO 

ND 

Median  Value 

ND 

NO 

ND 

ND 

90X  Leas  Than 

NO 

NO 

ND 

NO 

Max  1  oust  Value 

ND 

ND 

ND 

ND 

l-Chloro-3-nitrobenzenet  Itit  neut.  LLE  OCMS 
(IDL-  S.O  us/HMDL-NA  ue/1  > 

No.  of  Stwlti  16 
No.  Detected  0 
No.  Abovo  MOL  0 


Arithaetlc  Moon 


Mod Ion  Voluo 
90X  Lost  Thon 
Maxiaua  Voluo 


NO 

NO 

NO 


NO 

NO 

NO 


ND 

ND 

NO 


ND 

NO 

NO 


PROCESS  KRFORHMCC 

SYNTHETIC  ORGANIC 

IlmM 

Influent 

14  MARCH  1981  TO  14  MARCH  1982  (PHASE  IA) 
CHEMICALS  —  HALOGENATED  AROMATICS 
(Continued) 

Duel  Media  Final 

Filter  Carbon  Coluan 

Effluent  Effluent 

(no) 

EEWTP 

Finished 

Mater 

l-Ckl  or*-4-»l  lrtt*u*Ml  lu«  newt.  LLE  OCMS 
(IDL-  9.0  ue/HNOLMM  ue/1 > 

Me.  ef  Ananias  14 

9 

14 

19 

Na.  Detected  0 

0 

0 

0 

Na.  A4ava  MIL  0 

0 

0 

0 

Ar  it  lunatic  Mann  NO 

NO 

NO 

NO 

Median  Value  NO 

NO 

NO 

NO 

90*  Lens  Than  NO 

NO 

NO 

NO 

Maxiaua  Value  MS 

NO 

NO 

NO 

1 • 2.9-Tr ichl orebentenei 
(IDL-  0.1  ue/1  IML* 
No.  ef  Seaeles 

nuree  b  trap  0CM8 

0.2  ttd/t) 

19 

9 

20 

18 

No.  Detected 

0 

0 

1 

0 

No.  Above  MOL 

O 

0 

0 

0 

Ar  it  lunatic  Mean 

NO 

NO 

NO 

ND 

Median  Value 

NO 

NO 

NO 

ND 

90X  Lena  Than 

NO 

NO 

NO 

ND 

Maxiaua  Value 

NO 

NO 

NQ 

ND 

1.2.3-Trlchlorebenzenei  CLS  OCHS 

(IBL-  0.001  ue/llHOL-  0.030  ue/1) 

No.  ef  Saaetes  9 

9 

9 

9 

Na.  Detected 

4 

4 

3 

2 

No.  Above  MOL 

1 

0 

0 

0 

Arithmetic  Mean 

0.0194 

NO 

NQ 

NQ 

Standard  Deviation 

Median  Value 

0.0189 

NQ 

NQ 

NO 

ND 

9GX  Lees  Than 

0.041 

NQ 

NQ 

NQ 

Maxiaua  Value 

0.041 

NQ 

NQ 

NQ 

1.2.4~Trlchlorobenzenei 
(IDL-  0.1  ue/HMOL- 
No.  of  Saarles 

puree  b  trap  OCMS 

0.9  ue/1 > 

19 

9 

20 

18 

No.  Detected 

0 

0 

1 

0 

No.  Above  MOL 

0 

0 

0 

0 

Aritluaetlc  Mean 

NO 

ND 

NQ 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

Maxiaua  Value 

NO 

ND 

NQ 

ND 

1 • 2. 4-Tr ichl or obenzenei 
(IDL-  0.1  ue/llMOL- 
No.  of  Seaeles 

base  nout.  LLE  OCMS 

8.0  ue/1 > 

14 

5 

14 

15 

Ns.  Detected 

0 

0 

0 

0 

No.  Above  HDL 

0 

0 

0 

0 

Arlthaetlc  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

ND 

TABLE  0-1-13 

PROCESS  PERFORMANCE  —  16  MARCH  1981  TO  16  MARCH  1982  (PHASE  IA> 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  AROMATICS 
(Continued) 


Blended 

Influent 


Dual  Madia 
Filter 
Effluent 
(**) 


Final 

Carbon  Column 
Effluent 


EEWTP 

Finished 

Mater 


1 i 2 • 4-Tr 1 ch I or  ebenxe  no ■  CLS  OCHS 

(tBL-  0.001  ue/1 l MOL-  0.020  ue/1  > 

Me.  ef  Saaptee  9 

Me.  Detected  7 

Me.  Above  MOL  4 


Arithmetic  Mean 
Standard  Deviation 


0.0162 

0.0122 


0.0166 

0.0123 


Oeometric  Mean 
Onroad  Factor 


0.0199 

1.42 


0.0176 

1.63 


Median  value 
90X  Lose  Than 
Maximum  Value 


MO 

0.031 

0.031 


MO 

0.038 

0.038 


1.3. 3-Tr i ch 1 or obentenei  puree  1  tree  OCHS 
<IDL«  0.1  ue/llHOL-  0.9  ue/1 > 

No.  of  Saar lea  19 
No.  Detected  O 
No.  Above  MOL  O 

Arithaetlc  Mean  ND 

Median  Value  ND 
POX  Less  Than  ND 
Haxlaua  Value  ND 


1.3.9-Trichlorobenzenel  CLS  0CH8 
<IDL-  0.001  us/llHDL-  0.020  ue/1) 
No.  of  Samrles  9 

No.  Detected  2 

No.  Above  MDL  0 

Arithaetlc  Mean  NQ 

Median  Value  ND 

POX  Less  Than  NQ 

Maximum  Value  NQ 


2-Chlororhenol i  Acid  LLE  <w/o  methyl.)  OCHS 
UDL«  0.9  ue/1  IMBL“  9.0  ue/1) 

No.  ef  Samrles  11 
No.  Detected  0 
No.  Above  MDL  O 

Arithmetic  Mean  ND 

Median  Value  ND 
POX  Less  Than  ND 
Maximum  Value  ND 


2-Chi ororhenol t  Acid  LLE  <w/  methyl.)  OCHS 
(IDL-  1.0  us/ltHDL*  8.0  us/1) 

No.  of  Samrles  4 
No.  Detected  0 
No.  Above  MOL  0 

Arithmetic  Mean  ND 

Median  Value  ND 
POX  Less  Than  ND 
Maximum  Value  fffl 
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TABLE  0-1-13 

PROCESS  PERFORMANCE  —  16  MARCH  1981  TO  16  MARCH  1982  (PHASE  IA> 


SYNTHETIC 

Blended 

Influent 

OROANIC  CHEMICALS  --  HALOGENATED  AROMATICS 
(Continued) 

Dual  Media  Final 

Filter  Carbon  Coluan 

Effluent  Effluent 

(*e) 

EEHTP 

Finished 

Mater 

2-Ch1oro-3-aethv1rheno1 I 
<IDL-  9.0  us/IIHDL-NA 
No.  of  Sauries 

© 

s 

iLs 

"9  — 

■ed  N* 

*5 

aethvl.)  OCHS 

11 

11 

No.  Detected 

0 

0 

0 

No.  Above  HDL 

0 

0 

0 

Arlthaotlc  Moon 

NO 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90X  Laos  Than 

NO 

ND 

ND 

Maxlaua  Value 

ND 

ND 

ND 

2-Chloro-3-aethvlrhenol i 
(IDL-  9.0  ue/llHDL-NA 
No.  of  Saar loo 

Acid  LLE  Methyl  OCHS 
ue/1  > 

4  4 

3 

3 

No.  Dotoetod 

O 

0 

0 

0 

No.  Above  HDL 

0 

0 

0 

0 

Arlthaotlc  Mean 

ND 

NO 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90X  Lees  Than 

ND 

ND 

ND 

ND 

Maxlaua  Value 

ND 

ND 

ND 

ND 

3-Chloroehenolt  Acid  LLE 
(IDL-  0.9  ue/llHOL-  4. 
No.  of  Saar loo 

(u/o  aothvt. ) 
,0  ue/1 1 

11 

OCHS 

11 

11 

No.  Detected 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

Arlthaotlc  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

POX  Less  Than 

ND 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

9-Chleroehenolt  Acid  LLE 

<•/  aethvl . ) 

OCHS 

(IDL-  1.0  ue/1 IMOL-NA 
No.  of  Saaelos 

ue/1) 

4 

4 

3 

3 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arlthaotlc  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

POX  Less  Than 

NO 

NO 

ND 

ND 

Maxlaua  Value 

ND 

ND 

NO 

ND 

4-Chloroeheno! «  Acid  LLE 

(e/o  aethvl . ) 

OCMS 

(IDL-  9.0  ue/ 1 l MDL-NA 
No.  of  Saarles 

us/1 1 

11 

11 

11 

Me.  Detected 

0 

0 

0 

No.  Above  HDL 

0 

0 

0 

Arlthaotlc  Mean 

NO 

ND 

ND 

Median  Value 
POX  L« a •  Than 


NO 

NO 


ND 

ND 


ND 

ND 


w 


-I 


i 

£ 


TABLE  0-1-13 

PROCESS  PERFORMANCE  —  16  MARCH  1981  TO  16  MARCH  1982  (PHASE  IA> 
SYNTHETIC  OROANIC  CHEMICALS  —  HAL OGE MATED  AROMATICS 
(Continued) 


Dual  Media 

Final 

EEWTP 

Blended 

Fi 1  ter 

Carbon  Coluan 

Finiehed 

Influent 

Effluent 

Effluent 

Mater 

(ee) 

* ; 

4-Chloronhenol  1  Acid  1 1  F  (u/  aethvl.)  OCMS 

( IDL-  1.0  ue/llMOL- 

9.0  uo/1) 

No.  of  Sear lee 

4 

4 

3 

3 

No.  Ootoetod 

0 

0 

0 

0 

No.  AOovo  MOL 

0 

0 

0 

0 

1 

Arithaotlc  Moon 

NO 

NO 

NO 

ND 

: :  •  3  ' 

Median  Value 

NO 

NO 

NO 

ND 

90*  Lees  Than 

NO 

NO 

ND 

ND 

y* 

Haxiaua  Value 

NO 

NO 

NO 

NO 

4-Chl  oro-3 -aothrl rhonol «  Acid  LLE  (w/o  aethvl.) 

OCMS 

( IDL-  0.9  ue/1 IMDL- 

9.0  ue/1 > 

No.  of  Soaolee 

11 

11 

11 

No.  Ootoetod 

0 

0 

0 

No.  AOovo  MIL 

0 

0 

0 

■  > 

Arithaotlc  Neon 

NO 

NO 

NO 

Median  value 

NO 

ND 

ND 

90*  Lee*  Than 

NO 

ND 

NO 

:  V-; 

Haxiaua  value 

NO 

NO 

NO 

4— Chi oro-3 -aothyl phenol «  Acid  LLE  <«/  aethvl.)  OCMS 

( IDL*  1.0  ue/llMDL- 

7.0  uo/1) 

No.  of  Soap lee 

4 

4 

3 

3  ^rv 

No.  Ootoetod 

0 

0 

0 

No.  AOovo  MOL 

0 

0 

0 

° 

Arithaotlc  Moan 

NO 

NO 

ND 

ND 

'H 

Median  Value 

NO 

NO 

ND 

NO 

'  *4 

90*  Loss  Than 

NO 

NO 

NO 

NO 

Haxiaua  Value 

NO 

Ml 

NO 

NO 

2t4-Oieh1or9Ni«no1i  Acid  LUC  Cw/o  Mthvl.)  OCHS 

( IDL-  0.9  ue/tlMOL- 

6.0  ue/1) 

Ne.  of  Saarloe 

11 

11 

11 

No.  Ootoetod 

0 

0 

0 

No.  AOovo  MOL 

0 

0 

0 

Arithaotlc  Moan 

NO 

ND 

ND 

Median  Value 

NO 

ND 

NO 

90*  Lese  Than 

NO 

NO 

NO 

Haxiaua  Value 

NO 

ND 

ND 

£*r‘ 

2i4-DicMoroi*h«ndn  Acid  LLE  <«/  Mthvl.)  OCHS 

(IDL-  1.0  ue/UMDL- 

7.0  ue/1) 

No.  of  Sa*r lee 

4 

4 

3 

3 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithaotlc  Mean 

NO 

NO 

ND 

ND 

Median  Value 

NO 

NO 

NO 

ND 

90*  Leee  Than 

NO 

NO 

NO 

ND 

Haxiaua  Value 

NO 

NO 

ND 

ND 

TABLE  0-1-13 


PROCESS  PERFORMANCE  — 
SYNTHETIC  ORGANIC 

Blended 

Influent 

14  MARCH  1981  TO  14  MARCH  1982  (PHASE  !A> 
CHEMICALS  —  HALOGENATED  AROMATICS 
(Continued) 

Dual  Media  Final 

Filter  Carbon  Column 

Effluent  Effluent 

(ee) 

EEMTP 

Finished 

Mater 

Pentachterophonol  * 

Acid  LLE  (u/o  -ethyl . )  OCHS 

(IDL-  S.0  UO/1 1 MOL -30.0 

us/1 ) 

No.  of  Sammies 

11 

11 

11 

No.  Detected 

0 

0 

0 

No.  Abovo  HOL 

0 

0 

0 

Arithmetic  Noon 

NO 

ND 

ND 

Median  Voluo 

ND 

ND 

ND 

90*  Loss  Than 

ND 

ND 

ND 

HixIhis  Voluo 

ND 

ND 

ND 

Pentach t  or orheno 1 > 

Acid  LLE 

:  («/  methyl . )  OCHS 

(IDL-  1.0  uo/ltHDL-  4.0 

uo/1 ) 

No.  of  Sammies 

4 

4 

3 

3 

No.  Ootoctod 

0 

O 

0 

0 

No.  Abovo  HOL 

0 

0 

0 

0 

Arithmetic  Noon 

so 

ND 

ND 

ND 

Hodlon  Voluo 

ND 

ND 

ND 

ND 

90X  Loss  Than 

ND 

ND 

ND 

ND 

Maximum  Voluo 

ND 

ND 

ND 

ND 

LLE  (u/o  stethvi.) 

GCMS 

( IDL-  O.S  US/1IHDL-  8.0 

uo/1) 

No.  of  Sammies 

11 

It 

11 

No.  Dotoctod 

0 

O 

0 

No.  Abovo  HDL 

0 

0 

0 

Arithmetic  Neon 

ND 

ND 

ND 

Hodlon  Voluo 

ND 

ND 

ND 

90%  Loss  Than 

ND 

ND 

ND 

Hex loom  Value 

ND 

ND 

ND 

2.3.5-Trichloromhenol i  Acid 

LLE  (u/  methyl.)  OCHS 

(IDL-  1.0  us/ltHDL-  7.0 

uo/1) 

No.  of  Sammies 

4 

4 

3 

3 

No.  Dotoctod 

0 

0 

0 

0 

No.  Above  HOL 

0 

0 

0 

0 

Arithmetic  Noon 

ND 

ND 

ND 

ND 

Hodlon  Value 

ND 

ND 

ND 

ND 

90%  Loss  Than 

NO 

ND 

ND 

ND 

Noxious  Value 

NO 

ND 

ND 

ND 

2»3.4-Trichloremhenoli  Acid 

LLE  (u/o  methyl.) 

OCHS 

* 

(IDL-  0.5  uo/IINDL-  7.0 

uo/1 ) 

No.  of  Somrlos 

11 

11 

1 1 

No.  Detected 

0 

0 

0 

No.  Abovo  HDL 

0 

0 

0 

Arithmetic  Noon 

ND 

ND 

ND 

Hodlon  Value 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

Hex loom  Voluo 

ND 

ND 

ND 

TABLE  0-1-13 


PROCESS  PERFORMANCE  — 
SYNTHETIC  ORGANIC 

Blandad 

Inf luant 

16  MARCH  1981  TO  16  MARCH  1982  (PHASE  IA> 

:  CHEMICALS  —  HALOOENATED  AROMATICS 
(Continuad) 

Dual  Madia  Final 

Filtar  Carbon  Coluan 

Effluant  Effluant 

(aa> 

EEWTP 

Finiahad 

Uatar 

2.3.6-Trichloronhanol  I  Acid  LLE  («/  aathvl.) 

OCMS 

(IDL-  1.0  ua/HMDL-  8.0  ua/1) 

No.  of  Saanloa 

4 

4 

3 

3 

No.  Datactod 

0 

0 

0 

0 

No.  A^ovo  liDL 

0 

0 

0 

0 

Arithaatic  Naan 

ND 

ND 

ND 

ND 

Madlan  Valua 

ND 

ND 

ND 

ND 

90X  Laaa  Than 

ND 

N3 

NO 

ND 

Maxiaua  Valua 

ND 

ND 

NO 

ND 

toll  Acid  LLE  (m/o  Mthyl.  } 

OCMS 

( IDL*  0.3  ua/1 (MDL-  6.0  ua/1) 

No.  of  Saaalas 

ii 

11 

11 

No.  Datactod 

0 

0 

0 

No.  Abova  MOL 

0 

0 

0 

Arittuaotic  Naan 

ND 

ND 

ND 

Madian  Valua 

ND 

ND 

ND 

90X  Laaa  Than 

ND 

ND 

ND 

Maxiaua  Valua 

ND 

ND 

ND 

2.4.3-Trichloroahanol I  Acid 

LLE  (*/  aathvl . 1  OCMS 

(IDL-  1.0  ua/llMDL-  8.0 

ua/1  ) 

No.  of  SaaHas 

4 

4 

3 

3 

No.  Datactod 

0 

0 

0 

0 

No.  Abova  MDL 

0 

0 

0 

0 

Ari thaiatic  Moan 

ND 

ND 

ND 

ND 

Madian  Valua 

ND 

ND 

ND 

ND 

90X  Laaa  Than 

ND 

ND 

ND 

ND 

Maxiaua  Valua 

NO 

ND 

ND 

ND 

2.4.6-Trichloroahanol I  Acid 

LLE  (w/o  aathvl.)  OCRS 

(IDL-  0.3  ua/l«MOL-  7.0 

ua/1  ) 

No.  of  Saaalaa 

11 

11 

11 

No.  Datactod 

0 

0 

0 

No.  Abova  MDL 

I  ° 

0 

0 

Ari  thaiatic  Moan 

(ND 

ND 

ND 

Madian  Valua 

ND 

ND 

ND 

90X  Laaa  Than 

ND 

ND 

ND 

Max  inula  Val  ua 

ND 

ND 

ND 

2.4.6-Triehloronhanol i 

Acid  LLE  <w/  aathvl.)  OCMS 

(IDL-  1.0  ua/1 IHDL- 

7.0  ua/1 ) 

No.  of  Saaalaa 

4 

4 

3 

3 

No.  Datactod 

0 

0 

0 

0 

No.  Abova  MDL 

0 

0 

0 

0 

Arithnatic  Moan 

ND 

ND 

ND 

ND 

Madian  Valua 
90X  La  as  Than 
Maxiaua  Valua 


NO 

ND 

NO 


MO 

ND 

ND 


ND 

ND 

ND 


ND 

ND 

ND 


TABLE  0-1-13 

PROCESS  PERFORMANCE  —  14  MARCH  1981  TO  16  MARCH  1982  (PHASE  IA) 
SYNTHETIC  ORGANIC  CHEMICALS  —  HAL OGE MATED  AROMATICS 
(Continued) 


Blended 

Influent 

Dual  Media 
Filter 
Effluent 
(ee) 

Final 

Carbon  Column 
Effluent 

EEWTP 

Finished 

Water 

l-Chloronerhthalene»  purse  f>  t pap  OCHS 
(IDL-  O.S  us/llHDL-NA  us/1  > 

No.  of  Samples  19 

9 

20 

18 

No.  Dotoctod 

0 

0 

0 

0 

No .  Abo vo  MDL 

0 

0 

0 

0 

Arithmetic  Moon 

NO 

ND 

ND 

ND 

Modion  Value 

NO 

ND 

ND 

ND 

90*  Lees  Than 

NO 

ND 

NO 

ND 

Maxima  Value 

NO 

ND 

ND 

ND 

1-ChloronaPhthalenei  Base  neut.  LLE  OCHS 
(IDL-  0.1  ue/ 1 1 MDL-  2.0  ue/1) 

No.  of  Saaples  16 

3 

16 

13 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

ND 

90*  Less  Than 

NO 

ND 

ND 

ND 

Maxiaua  Value 

NO 

ND 

ND 

ND 

(IDL-  0.001  ue/llMOL-  0.030  ue/I > 

No.  of  Samples  9 

a 

9 

9 

No.  Detected 

0 

0 

1 

O 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

NQ 

ND 

Median  Value 

NO 

ND 

ND 

ND 

90*  Less  Than 

NO 

ND 

NQ 

ND 

Maximum  Value 

ND 

ND 

NQ 

ND 

2— Chi oronaphthal ene*  purse  l>  trap  GCMS 

(IDL-  0.3  us/1 1 MDL— NA 

us/1  > 

No.  of  Samples 

19 

9 

20 

18 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

NO 

ND 

ND 

90*  Less  Than 

NO 

ND 

ND 

ND 

Maximum  Value 

NO 

ND 

ND 

ND 

2-Chloronaphthalenei  Base 

neut.  LLE  GCMS 

(IDL-  0.1  us/llHDL-  9. 

0  us/1) 

No.  of  Samples 

16 

5 

16 

13 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

ND 

90*  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

NO 

ND 

ND 

ND 

G-l-63 


TABLE  0-1-13 

PROCESS  PERFORMANCE  —  16  MARCH  1981  TO  16  MARCH  1982  (PHASE  IA) 
SYNTHETIC  ORGANIC  CHEMICALS  —  HAL OGE MATED  AROMATICS 
(Continued) 


Blended 

Influtot 


2-Chloronaphthalenet  CLS  OCMS 

(IDL-  0.001  uo/1 I  MOL*  0.030  us/1 ) 
No.  of  Samples  9 

No.  Ootoctod  0 

No.  Abovo  MOL  0 

Arithmetic  Moon  NO 

Mod Ion  Value  NO 

90%  Loos  Than  NO 

Maximum  Val  uo  NO 


Arochl  op  10161  LLE  ECO 

( IDL*  0.2  US/IINDL*  0.4  us/1 ) 
No.  of  Samples  13 
No.  Ootoctod  0 
No.  Abovo  MOL  O 

Arithmetic  Moan  ND 

Median  Value  ND 
90%  Loss  Than  NO 
Maximum  Value  NO 


Arochlor  1221 «  LLE  ECO 

<I0L«  0.2  us/llMDL-  0.4  us/1 ) 
No.  of  8amples  IS 
No.  Ootoctod  O 
No.  Abovo  MOL  0 

Arithmetic  Moan  NO 

Median  Value  NO 
90%  Loss  Than  ND 
Maximum  Value  ND 


Arochlor  12321  LLE  ECO 

< IDL"  0.2  us/llMDL-  0.4  us/1  > 
No.  of  Samples  15 
No.  Ootoctod  O 
No.  Abovo  MOL  0 

Arithmetic  Moan  NO 

Median  Value  NO 
90%  Loss  Than  NO 
Maximum  Value  ND 


Arochlor  12421  LLE  ECO 

(1DL-  0.2  us/llMOL-  0.4  us/t> 
No.  of  Samples  13 
No.  Ootoctod  0 
No.  Abovo  MOL  0 

Arithmetic  Moan  NO 

Median  Value  NO 
90%  Loss  Than  NO 
Maximum  Value  NO 


Dual  Media 
Filter 
Effluent 
(oe) 


Final 

Carbon  Column 
Effluent 


EEWTP 

Finished 

Mater 


G-l-64 


TABLE  0-1-13 

PROCESS  PERFORMANCE  —  16  MARCH  1981  TO  16  MARCH  1982  (PHASE  IA> 
SYNTHETIC  ORGANIC  CHEMICALS  --  HALOGENATED  AROMATICS 
(Continued) 


Blended 

Influent 

Dual  Media 
Filter 
Effluent 
(•#) 

Final 

Carbon  Coluan 
Effluent 

EEUTP 

Finiahed 

Hater 

Arochlor  12481  LLE  ECO 
(IDL-  0.2  ue/1 t  MDL- 
No.  of  SupUi 

0.4 

ue/1  > 

IS 

S 

16 

13 

No.  Ootoctod 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithaetic  Mean 

NO 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

ND 

90%  Less  Than 

NO 

ND 

ND 

ND 

Maxiaua  Value 

ND 

NO 

NO 

ND 

Arochlor  12S4I  LLE  ECO 
(IDL-  0.1  ue/1 1 MDL- 
No.  of  Saarlea 

0.4 

ue/1 ) 

IS 

S 

16 

13 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithaetic  Mean 

ND 

Ml 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Lea*  Than 

ND 

ND 

ND 

ND 

Naxiaua  Value 

ND 

ND 

ND 

ND 

Arochlor  12601  LLE  ECO 
(IDL-  0.1  ue/HMDL- 
No.  of  Saar lei 

0.4 

ue/1  ) 

15 

5 

16 

IS 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithaetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Leas  Than 

ND 

ND 

ND 

ND 

Naxiaua  Value 

ND 

ND 

ND 

ND 

TABLE  0—1—14 

PROCESS  PERFORMANCE  —  16  MARCH  1981  TO  16  MARCH  1982  (PHASE  IA> 
SYNTHETIC  ORGANIC  CHEMICALS  --  PESTICIDES  /  HERBICIDES 

(Notes  Analysis  for  comsounds  by  Acid  «*/  methylation 
«nd  by  CLS  OCMS  boson  on  1  December.  1981) 


Blended 

Influent 

Dual  Media 
Filter 
Effluent 
<ee> 

Final 

Carbon  Column 
Effluent 

EEWTP 

Finished 

Hater 

Aldrlni  LLE  ECD 

(IDL-  0.01  us/UMDL- 
No.  of  Susies 

0.10  uo/1) 

15 

5 

16 

15 

No.  Detected 

0 

0. 

0 

0 

No .  Above  MDL 

0 

0 

0 

0 

Arithmetic  Meen 

NO 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

ND 

90*  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

NO 

ND 

ND 

ND 

Atraxinei  Base  neut.  LLE  OCMS 
(IDL-  S.O  us/UMDL-  9.0  us/1> 

No.  of  Susies  16 

5 

16 

15 

No.  Detected 

0 

O 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

ArithMtlc  Mean 

ND 

no 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90*  Less  Than 

ND 

HD 

ND 

ND 

Maximum  Value 

ND 

NO 

ND 

ND 

Alsha-BHCi  LLE  ECD 

(IDL-  0.01  us/llMDL- 
No.  of  Susies 

0.20  US/1) 

IS 

5 

16 

15 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arlthutic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

NO 

ND 

ND 

90*  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Val ue 

ND 

NO 

ND 

ND 

Beta-BHCi  LLE  ECD 

(IDL-  0.01  us/1 (MOL— 
No.  of  Saules 

0.20  us/1  1 

15 

5 

16 

13 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithutic  Mean 

ND 

NO 

ND 

ND 

Median  Value 

ND 

ND 

NO 

ND 

90*  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

Dol to-BHCs  LLE  ECO 


(IDL-  0.01  u»/l I  MDL—  0.03  uo/1) 


No.  of  Saules 

13 

5 

16 

13 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

ArithMtlc  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90*  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

TABLE  0-1-14 

PROCESS  PERFORMANCE  —  16  MARCH  1981  TO  16  MARCH  1982  (PHASE  IA> 
SYNTHETIC  ORGANIC  CHEMICALS  —  PESTICIDES  /  HERBICIDES 
(Continued) 


Dual  Media  Final  EEWTP 

Blended  Fitter  Carbon  Coluein  Finished 

Influent  Effluent  Effluent  Water 

<**> 


Oaaaa-BHCi  1  ■  r  ECO 

(IDL-  0.01  ue/1 l  MDL-  0.02  ue/1> 


No.  of  Saarles 

19 

S 

16 

IS 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

NO 

ND 

Median  Value 

NO 

NO 

ND 

ND 

FOX  Less  Than 

NO 

ND 

ND 

ND 

Maxiaua  Value 

NO 

ND 

ND 

ND 

Chi or done >  LLE  ECO 

(IDL-  0.01  UO/1 IMOL-NA  ue/1) 

No.  of  Saar 1 es 

IS 

S 

16 

IS 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

ND 

ND 

Median  Value 

NO 

ND 

NO 

ND 

FOX  Less  Than 

ND 

ND 

ND 

ND 

Maxiaua  Value 

NO 

ND 

ND 

ND 

4.4'-DD0t  LLE  ECO 

(IDL-  0.01  ue/llMDL- 

0. 10 

ue/1 ) 

No.  of  Saarles 

IS 

9 

16 

IS 

No.  Detected 

0 

0 

0 

0 

No.  Above  HDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

NO 

ND 

Median  Value 

ND 

ND 

NO 

ND 

FOX  Less  Than 

ND 

ND 

ND 

ND 

Maxiaua  Value 

ND 

NO 

ND 

ND 

4. 4' -DDE «  LLE  ECO 

( IDL-  0.01  ue/1 1MDL— 

1.00 

ue/1) 

No.  of  Saarles 

19 

S 

16 

15 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

ND 

ND 

Median  Value 

ND 

ND 

NO 

ND 

FOX  Less  Than 

ND 

NO 

ND 

ND 

Maxiaua  Value 

NO 

NO 

NO 

ND 

4. 4' -DOT t  LLE  CCD 

( IDL-  0.01  ue/1 < MDL- 

0.09 

ue/1  > 

No.  of  Saarles 

19 

S 

16 

13 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithaetlc  Mean 

ND 

ND 

NO 

ND 

Median  Value 

ND 

ND 

NO 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

ND 

G-l-67 


TABLE  G-l-14 

PROCESS  PERFORMANCE  —  16  MARCH  1981  TO  16  MARCH  1982  (PHASE  IA) 
SYNTHETIC  ORGANIC  CHEMICALS  —  PESTICIDES  /  HERBICIDES 
(Continued) 


Blended 

Influent 

Dual  Media 
Filter 
Effluent 

<ee) 

Final 

Carbon  Column 
Effluent 

EEWTP 

Finished 

Mater 

Dieldnnt  LLE  ECO 

(IDL-  0.01  us/llMDC- 
No.  of  Samples 

0.10  ue/1 ) 

15 

5 

16 

15 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

NO 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

NO 

ND 

ND 

Endrinf  LLE  ECO 


( IDL-  0.01  us/UMDL- 
No.  of  Samples 

0.07  us/1 1 

IS 

3 

16 

15 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

NO 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

NO 

Endosulfan  If  LLE  ECD 
(IDL-  0.01  us/llMDL- 
No.  of  Samples 

0.03  us/l ) 

IS 

S 

16 

15 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

NO 

ND 

Endosulfan  II f  LLE  ECD 

(IDL-  0.01  uo/tlMOL- 

0.03  us/l ) 

No.  of  Samples 

IS 

S 

16 

15 

No.  Detected 

0 

0 

0 

0 

No.  Above  K)L 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

NO 

ND 

ND 

Maximum  Value 

ND 

NO 

ND 

ND 

Endosulfan  sulfate*  LLE  ECO 


( IDL-  O.Ol  us/1 tHOL-  0.02  us/l> 

No.  of  Samples  IS  S  16  15 
No.  Detected  0000 
No.  Above  MOL  0  0  0  0 

Arithmetic  Meen  ND  ND  ND  ND 

Medien  Value  ND  ND  ND  ND 
90%  Less  Then  ND  ND  ND  ND 
Maxi  must  Velue  ND  ND  ND  ND 


,  V 


TABLE  0-1-14 

PROCESS  PERFORMANCE  —  14  MARCH  1981  TO  14  MARCH  1982  (PHASE  IA) 
SYNTHETIC  ORGANIC  CHEMICALS  —  PESTICIDES  /  HERBICIDES 
(Continued) 


Blondod 

Influont 

Dual  Modlo 

FI  1  tor 
Effluont 
(**> 

Final 

Carbon  Coluan 
Effluont 

EEUTP 

Finished 

Motor 

Hortochlori  LLE  ECO 

(IDL-  0.01  us/llHOL- 
No.  of  Siwlti 

0.20  us/1 ) 

19 

9 

14 

19 

No.  Dotoctod 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithaotlc  Moon 

ND 

ND 

ND 

ND 

Hod ion  Value 

NO 

ND 

ND 

ND 

9QX  Lou  Thon 

ND 

ND 

ND 

ND 

Hoxiaua  Value 

ND 

NO 

NO 

ND 

Hertochlor  eroxldei  LLE 
(IDL-  0.01  ue/ltMOL- 
No.  of  Soarles 

ECD 

0. 10  us/1 ) 

19 

9 

14 

19 

No.  Dotoctod 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithaotlc  Moon 

ND 

NO 

ND 

ND 

Mod ion  Voluo 

ND 

Ml 

ND 

ND 

90X  Loos  Then 

ND 

ND 

ND 

ND 

Hoxiaua  Voluo 

ND 

ND 

ND 

ND 

HexechloroCYClorontadienei  Bose  nout.  LLE  GCMS 
(IDL-  1.0  us/HHDL-20.0  uo/1) 

No.  of  Saarles  14 

S 

14 

19 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

0 

Arltluootlc  Moon 

ND 

ND 

ND 

ND 

Hodlon  Voluo 

ND 

ND 

ND 

ND 

FOX  Los*  Thon 

ND 

ND 

ND 

ND 

Hoxiaua  Voluo 

ND 

ND 

ND 

ND 

HoxochlorocYClooontodionoi  CLS  OCHS 
( IDL-  0.010  us/llMOL-  0.340  us/1) 

No.  of  Sea-los  9 

8 

9 

9 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

0 

Arithaotlc  Moon 

ND 

ND 

ND 

ND 

Hodlon  Voluo 

ND 

ND 

ND 

ND 

FOX  Loss  Thon 

NO 

ND 

ND 

ND 

Moxtaua  Voluo 

ND 

ND 

ND 

ND 

(IDL-  0.01  us/UMDL- 
No.  of  Sear 1 os 

2.00  us/1 ) 

19 

9 

14 

19 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

0 

Arithaotlc  Moon 

ND 

ND 

ND 

ND 

Hodlon  Voluo 

ND 

ND 

ND 

ND 

FOX  Loss  Than 

NO 

ND 

ND 

ND 

Hoxiaua  Voluo 

ND 

NO 

ND 

ND 

TABLE  0-1-14 

PROCESS  PERFORMANCE  —  lb  MARCH  1981  TO  16  MARCH  1982  (PHASE  IA> 
SYNTHETIC  ORGANIC  CHEMICALS  —  PESTICIDES  /  HERBICIDES 
(Continued) 


* 


4 


Blended 

Influent 

Dual  Media 
Filter 
Effluent 
<**> 

Final 

Carbon  Coluan 
Effluent 

EEWTP 

Finished 

Mater 

Hethoxvchl or i  LLE  ECD 

(IDL-  0.01  ue/IIHOL-  0 
No.  o  f  SufIh 

.09  uo/1 ) 

IS 

S 

lb 

IS 

No.  Detected 

0 

0 

0 

0 

No.  Above  HDL 

0 

0 

0 

0 

Ar ithaetic  Mean 

NO 

NO 

NO 

NO 

Median  Vi  ue 

NO 

NO 

ND 

ND 

FOX  Lose  Then 

NO 

NO 

ND 

ND 

Haxiaua  Value 

NO 

NO 

NO 

ND 

j 

1 

Toxarhenoi  LLE  ECD 

(IDL-  0.01  ue/1 IMOL-NA 
No.  o#  ttaeloi 

ue/1) 

IS 

.  S 

lb 

IS 

No.  Dotectod 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithawtlc  Moon 

NO 

NO 

ND 

ND 

Median  Value 

NO 

NO 

ND 

ND 

90%  Lose  Than 

NO 

ND 

NO 

ND 

Maxima  Value 

NO 

NO 

NO 

ND 

2.3.7.0-Tetrachlorodibenso-n-dloxint  Base  nout. 
(IDL— 10.0  ue/1 IMOL-NA  ue/1 > 

No.  o*  Saanles  lb 

LLE  OCMS 

S 

lb 

IS 

No.  Dotectod 

0 

0 

O 

0 

No.  Above  HDL 

0 

0 

0 

0 

Ar  ithaetic  Moan 

NO 

ND 

ND 

ND 

Median  Value 

NO 

NO 

ND 

ND 

FOX  Less  Than 

NO 

NO 

NO 

ND 

Haxiaua  Value 

NO 

ND 

ND 

ND 

Tricresol rhosrha tel  Base 
(IDL-OO.O  ue/1 IMOL-NA 
No.  of  Saaelos 

nout.  LLE  OCHS 
ue/1  > 

lb 

9 

lb 

IS 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Ar  ithaetic  Mean 

NO 

NO 

NO 

ND 

Median  Value 

NO 

ND 

NO 

ND 

FOX  Lose  Than 

NO 

ND 

ND 

ND 

Haxiaua  Value 

NO 

ND 

ND 

ND 

2.4-01  LLE  (a/  aethvl.)  ECD 

(IDL-  0.1  ue/llMDL-  0.1  ue/1) 

No.  of  Saar loo  IS 

9 

IS 

15 

No.  Detected 

0 

0 

0 

0 

No.  Above  HDL 

0 

0 

0 

0 

Aritheetlc  Moan 

NO 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

ND 

FOX  Lee*  Than 

NO 

ND 

ND 

ND 

Haxiaua  Value 

NO 

NO 

ND 

NO 

\v:-: 
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TABLE  0-1-14 

PROCESS  PERFORMANCE  --  14  MARCH  1981  TO  16  MARCH  1982  (PHASE  IA) 
SYNTHETIC  ORGANIC  CHEMICALS  —  PESTICIDES  /  HERBICIDES 
(Continued) 


Blended 

Influent 


Duel  Media 
Filter 
Effluent 
<ee> 


Final 

Carbon  Column 
Effluent 


EEMTP 

Finished 

Water 


2.4.5-Ti  LLE  (w/  methyl.)  ECO 
< IDL»  0.1  ue/1 IMDL“  0.3  ue/1) 


No.  of  Sammies 

IS 

5 

IS 

15 

No.  Detected 

0 

0 

0 

0 

Me.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

NO 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

4.3-TPJ  LLE  <«/  methvl.) 

ECO 

( IOL-  0.1  uo/ 1 1 MDL»  O.S 

us/1 ) 

No.  of  Sammies 

IS 

S 

IS 

15 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 
90X  Less  Than 
Maximum  Value 


NO 

NO 

ND 


ND 

ND 

ND 


ND 

ND 

ND 


ND 

ND 

ND 


TABLE  0-1-15 

PROCESS  PERFORMANCE  —  16  MARCH  1981  TO  16  MARCH  1982  (PHASE  1A) 
MISCELLANEOUS  QUANTIFIED  ORGANIC  CHEMICALS 

(Notei  Analysis  for  compounds  bY  Acid  a/  aethvlation 
and  by  CLS  OCMS  besan  on  1  Deceaber.  1981) 


Blondod 

Influent 


Dual  Media 
Filter 
Effluent 


Final 

Carbon  Coluan 
Effluent 


EEWTP 

Finished 

Water 


N-Nitrosodiaethylaainei 

Base  neut.  LLE  OCMS 

(IDL-  0.9  ue/1 IMDL-10.0  ue/1 ) 

No.  of  Saarles 

16 

No.  Detoeted 

0 

No.  Above  NDL 

0 

Arithaetic  Mean 

ND 

Median  Value 

NO 

90*  Lees  Than 

NO 

Maxima  Value 

NO 

W-NltrosodiPhenylaainei 

Base  neut.  LLE  OCMS 

(IDL-  0.1  ue/1 IMDL— 

5.0  us/1 ) 

No.  of  Saarles 

14 

No.  Detected 

0 

No.  Above  MDL 

0 

Arithmetic  Mean 

NO 

Median  Value 

NO 

90*  Less  Than 

NO 

Haxiaua  Value 

NO 

N-Nl tr osodlrrorvl aai ne » 

Base  neut.  LLE  OCMS 

(IDL-  0.5  ue/1 IMDL— 

3.0  us/1 ) 

Ne.  of  Saarles 

14 

No.  Detected 

0 

No.  Above  MDL 

0 

Aritbswtic  Moan 

NO 

Median  Value 

NO 

90S  Less  Than 

NO 

Haxiaua  Value 

ND 

1 -Br oao-4-phenoxy benzene I 

Base  neut.  LLE  OCMS 

(IDL-  0.5  ue/t IMDL-  5. 

0  ue/1 ) 

No.  of  Saarles 

16 

No.  Detected 

0 

No.  Above  MOL 

0 

Arithaetic  Moan 

ND 

Median  Value 

ND 

90*  Less  Than 

to 

Haxiaua  Value 

NO 

1 -Br oao-4-phenoxy bensone  « 

CLS  OCMS 

(IDL-  0.001  ue/1 IMDL - 

0.030  ue/1) 

No.  of  Saaeles 

9 

No.  Detected 

O' 

No.  Above  MIL 

0 

Arithaetic  Moan 

NO 

<Modian  Value 

ND 

90*  Less  Than 

ND 

Haxiaua  Value 

ND 

><■  A*. 


TABLE  0-1-13 

PROCESS  PERFORMANCE  —  16  MARCH  1981  TO  16  MARCH  1932  (PHASE  IA) 
MISCELLANEOUS  QUANTIFIED  ORGANIC  CHEMICALS 
(Continued) 


0 


Dual  Media 

Final 

EEWTP 

Blended 

Filter 

Carbon  Coluan 

Finished 

Influent 

Effluent 

Effluent 

Water 

<**> 

l-Chloro-4-rhenoxYbensenei 

Base  neut. 

LLE  OCMS 

( IDL-  0.3  ue/HHDL-  8.0 

us/1 ) 

No.  of  Sup1<i 

16 

3 

16 

13 

No.  Dotoctod 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Meen 

NO 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

Maxiaua  Value 

NO 

ND 

ND 

ND 

1-Chl or o-4-phenoxvbenze  ne > 

CLS  OCMS 

(IDL-  0.001  ue/1 t MDL-  0. 

.030  us/1 ) 

No.  of  Sauries 

9 

8 

9 

9 

No.  Detected 

0 

1 

0 

0 

No.  Above  MDL 

0 

1 

0 

0 

Arithmetic  Mean 

ND 

0.1254 

NO 

ND 

Standard  Deviation 

0.3334 

Median  Value 

ND 

ND 

ND 

NO 

90%  Less  Than 

ND 

1.000 

ND 

ND 

Maxiaua  Value 

ND 

1.000 

ND 

ND 

2-Chloroethvlvinvlethert  puree  It  trap 

OCHS 

(IDL-  0.1  ue/1 IMDL-NA  us/1) 

No.  of  Saarles 

19 

9 

20 

18 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arlttmetic  Mean 

NO 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Maxi  stunt  Value 

ND 

Ml 

ND 

ND 

2-Chloroethvlvinvlethert  Base  neut.  LE  OCHS 

(IDL-  1.0  ue/1 (HDL-NA  ue/1) 

No.  of  Sasmles 

16 

3 

16 

IS 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

NO 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

NO 

ND 

ND 

Maxiaua  Value 

NO 

ND 

ND 

ND 

1» l'-(Methvlenebis(oxv> )-bis-2-chloroethanei  Base 

neut.  LLE  OCMS 

(IDL-  0.3  ue/llMDL-  3.0 

us/1 ) 

No.  of  Saarles 

14 

3 

14 

13 

No.  Detected 

0 

0 

0 

0 

Ne.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

NO 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

ND 

G-l-73 
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PROCESS  PERFORMANCE  - 

-  14  MARCH  1981  TO  14  1 

MARCH  1982  (PHASE  IA> 

MISCELLANEOUS  QUANTIFIED  ORGANIC 

CHEMICALS 

(Continued) 

Dual  Media 

Final 

EEWTP 

Blondod 

Filter 

Carbon  Coluan 

Finished 

Influent 

Effluent 

Effluent 

Water 

<**> 

l.l'-OxYbi»(2-chloroethane)i  But  neut.  LLE 

OCHS 

(IOL-  O.S  ue/1<H0L-  4. 

0 

ua/1) 

No.  of  8up1*i 

14 

9 

14 

IS 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithaotic  Moon 

NO 

NO 

NO 

NO 

Median  Vtlu* 

NO 

NO 

NO 

NO 

POX  Loso  Than 

NO 

NO 

NO 

NO 

Haxiaua  Value 

NO 

NO 

NO 

NO 

1. l'-Oxvbis(2-ch1oroethane)i  CLS  OCHS 

< IDL—  0.003  ua/llMOL- 

0. 

080  ua/1) 

No.  of  Swlti 

9 

8 

9 

9 

No.  Ootoctod 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithaotic  Moon 

NO 

NO 

NO 

NO 

Modlon  Viliio 

NO 

NO 

NO 

NO 

POX  Loso  Than 

NO 

NO 

NO 

NO 

Haxiaua  Valuo 

NO 

NO 

NO 

NO 

2.2'-QxYbis(2-chloporrorene)i  Bu*  neut.  LLE  0018 
(IDL-  O.S  ue/llHOL-  3.0  ue/1 I 


No.  of  Saarles 

14 

S 

14 

IS 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithaotic  Mean 

NO 

NO 

NO 

NO 

Median  Value 

NO 

NO 

NO 

NO 

POX  Less  Than 

NO 

NO 

NO 

NO 

Haxiaua  Value 

NO 

NO 

NO 

NO 

Tetrahvdrofuram  rupee  t>  trar  OCHS 

(IOL-  0.1  ue/ltNDL-  0.2 

ua/1) 

No.  of  Gearies 

19 

9 

20 

18 

No.  Ootoctod 

4 

0 

4 

3 

No.  Above  MOL 

3 

0 

4 

3 

Arithaotic  Mean 

0.20 

NO 

0.28 

0.20 

Standard  Deviation 

0.34 

0. 34 

0.44 

Oeoaetric  Mean 

0.02 

0.03 

0.02 

Srread  Factor 

11.88 

12.48 

9.73 

Median  value 

NO 

NO 

NO 

NO 

POX  Less  Than 

1.1 

NO 

1.0 

0.8 

Haxiaua  Value 

1.2 

NO 

2.1 

5-9 

Acetenet  ruree  i  trar  0CM8 

(IDL*  O.S  ua/ttMOL-  O.S 

ua/1 ) 

No.  of  Saar 1 os 

19 

9 

18 

19 

No.  Detected 

0 

2 

1 

2 

No.  Above  MOL 

0 

2 

1 

2 

Arithaotic  Mean 

NO 

0.42 

0.34 

1.42 

Standard  Oeviation 

0.88 

0.34 

3.44 

Oeoaetric  Mean 

0.13 

Spread  Factor 

4.12 

Median  value 

NO 

NO 

NO 

NO 

POX  Lees  Than 

NO 

2.  * 

NO 

9.4 

Haaiaua  Value 

NO 

2.9 

1.8 

12.0 

G-l-74 


TABLE  0-1-13 


PROCESS  PERFORMANCE  —  14 

MARCH  1981  TO  14 

MARCH  1982  (PHASE  IA> 

MISCELLANEOUS 

QUANTIFIED  ORGANIC 

CHEMICALS 

(Continuad) 

Dual  Madia 

Final 

EEWTP 

Blandad 

Filtar 

Carbon  Coluan 

Finishad 

Influent 

Eff luant 

Eff luant 

Motor 

(**> 

2-Butanonai  aura*  ti  trar  GCMS 

(IDL-  0.1  uo/llMDL-  1.0 

us/1 1 

No.  of  Soar lot 

19 

9 

20 

18 

No.  Detected 

0 

0 

0 

0 

No.  AOovo  MOL 

0 

0 

0 

0 

Arithaatic  Moon 

NO 

NO 

NO 

ND 

Radian  Valu* 

NO 

NO 

NO 

ND 

POX  Lass  Than 

NO 

NO 

NO 

ND 

Haxlaua  Valu* 

NO 

NO 

NO 

ND 

OCRS 

(IDL-  0.3  ua/llMDL-  3.0 

us/1) 

No.  of  Saarlas 

14 

3 

14 

IS 

No.  Oatactad 

0 

0 

0 

0 

No.  Abov*  MOL 

0 

0 

0 

0 

Arithaatic  Moan 

NO 

NO 

NO 

ND 

Radian  Valu* 

NO 

NO 

HD 

NO 

POX  Lass  Than 

NO 

NO 

NO 

NO 

Maxlaun  Valu* 

NO 

NO 

NO 

NO 

Otoialni  CLS  OCHS 


(IDL-  0.0003  uo/IIHDL- 
No.  of  Sasu»l*s 

0.0300  ua/1 1 

P 

8 

P 

9 

No.  Oatactad 

3 

7 

1 

2 

No.  Abov*  MOL 

0 

0 

0 

0 

Arithaatic  Naan 

NO 

NO 

NO 

NQ 

Radian  Valu* 

NO 

NO 

ND 

ND 

POX  Lass  Than 

NO 

NQ 

NQ 

NQ 

Haxiaua  Valu* 

NO 

NO 

NQ 

NQ 

Mathvl isobornaol  I  CLS  0CH8 

(IOL-  0.0003  ua/HMDL-  0.0400  us/11 


No.  of  Sasrlas 

9 

8 

9 

9 

No.  Oatactad 

0 

0 

0 

0 

No.  Abov*  MOL 

0 

0 

0 

0 

Arithaatic  Moan 

NO 

NO 

NO 

ND 

Median  Valu* 

ND 

NO 

ND 

ND 

POX  Lass  Than 

ND 

NO 

NO 

ND 

Haxiaua  Valu* 

ND 

ND 

NO 

ND 
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TABLE  0-1-16 

PROCESS  PERFORMANCE!  16  MARCH  1981  -  16  MARCH  1982  (PHASE  1A> 

ORGANIC  CHEMICALS  TENTATIVELY  IDENTIFIED  BY 
VOLATILE  ORGANIC  ANALYSIS  (PURGE  AM)  TRAP.  OC/HS) 

Dual  Madia  Final  EEMTP 

Bland  Filtar  Carbon  Coluan  Finishad 
Tank  Effluant  Effluant  Watar 


SYNTHETIC  ORGANIC  CHEMICALS  —  HALOOENATED  ALKANES 
Halaaanatad  Mathana*  (Othar  than  THMs) 

Cyanoaan  chlorida 

No.  of  Tiaas  Datactad  /  No.  of  Saarlas 
Ranaa  of  Coneantration* 


0/19 

ND 


0/8 

ND 


Haloaanatad  Ethan#* 

1 . 2-Dichl oro-1 .1.2. 2-tatraf  1  uo 
No.  of  Tiaas  Datactad  /  No. 
Ranaa  of  Concantrations 


of  Saarlas 


0/19 

ND 


1  /  8 
5.  1 


SYNTHETIC  ORGANIC  CHEMICALS 


AROMATIC  HYDROCARBONS 
(Non-hal oaanatad) 


Alkyl banzanas 

1-Ethyl -2- 


sthylbanzana 


G-l-76 


i 


0/20 

ND 


0/20 

ND 


S  /  18 
NO 


0/18 

ND 


No.  of  Tiaas  Datactad  / 

No. 

of 

Saarlas 

0 

/ 

10 

1 

/ 

8 

0 

/ 

19 

0 

/ 

18 

Ranaa  of  Concantrations 

1.2 

ND 

ND 

1 -Ethv1  -3-aathv  1  banzana 

No.  of  TisM*  Datactad  / 

Nwa 

of 

Saar las 

0 

/ 

19 

1 

/ 

8 

0 

/ 

20 

0 

/ 

18 

Ranaa  of  Concantrations 

ND 

0.3 

ND 

ND 

l-Ethyl-4-aathyl banzana 

No.  of  TisMS  Datactad  / 

No. 

of 

Saar la* 

0 

/ 

19 

1 

/ 

8 

0 

/ 

20 

0 

/ 

18 

NO 

o.s 

ND 

ND 

Mathvlathvlbanzanas  (6  Mathvlathyl banzana 

isoaars) 

No.  of  Tiaas  Datactad  / 

No. 

of 

Saar las 

0 

/ 

19 

0 

/ 

8 

1 

/ 

20 

0 

/ 

18 

Ranaa  of  Concantrations 

ND 

ND 

0.2 

ND 

MISCELLANEOUS  ORGANIC  CHEMICALS 

Butanal 

No.  of  Tiaas  Datactad  / 

No. 

of 

Saarlas 

0 

/ 

19 

0 

/ 

8 

0 

/ 

20 

2 

/ 

18 

Ranaa  of  Concantrations 

ND 

NO 

ND 

NQ 

Da  canal 

No.  of  Tistas  Datactad  / 

No. 

of 

Saar la* 

0 

/ 

19 

0 

/ 

8 

o 

/ 

20 

1 

/ 

18 

Ranaa  of  Concantrations 

ND 

ND 

NO 

NQ 

Montana 1 

No.  of  Tiaas  Datactad  / 

No. 

of 

Saarlas 

0 

/ 

19 

0 

/ 

8 

0 

/ 

20 

1 

/ 

18 

Ranaa  of  Concantrations 

NO 

ND 

ND 

NQ 

Haxanal 

No.  of  Tiaas  Datactad  / 

No. 

of 

Saarlas 

0 

/ 

19 

0 

/ 

8 

0 

/ 

20 

1 

/ 

18 

Ranaa  of  Concantrations 

ND 

ND 

NO 

NQ 

2-Mothvl  butanal 

No.  of  Tiaas  Datactad  / 

No. 

of 

Saarlas 

0 

/ 

19 

0 

/ 

8 

0 

/ 

20 

3 

/ 

18 

Ranaa  of  Concantrations 

ND 

ND 

ND 

NQ 

2-Mathy 1  non tana 1 

No.  of  Tisias  Datactad  / 

No. 

of 

Saarlas 

0 

/ 

19 

0 

/ 

8 

0 

/ 

20 

1 

/ 

18 

Ranaa  of  Concantrations 

ND 

ND 

NO 

NQ 

2-Mathyl nronanal 

No.  of  Tiaas  Datactad  / 

No. 

of 

Saarlas 

0 

/ 

19 

0 

/ 

8 

0 

/ 

20 

2 

/ 

18 

Ranaa  of  Concantrations 

ND 

ND 

ND 

NQ 

Nonanal 

No.  of  Tiaas  Datactad  / 

No. 

of 

Saarlas 

0 

/ 

19 

0 

/ 

8 

0 

/ 

20 

3 

/ 

13 

Ranaa  of  Concantrations 

ND 

ND 

ND 

NQ 

Pantanal 

No.  of  Tiaas  Datactad  / 

No. 

of 

Saarlas 

0 

/ 

19 

0 

/ 

8 

0 

/ 

20 

3 

/ 

18 

Ranaa  of  Concantrations 

ND 

NO 

ND 

NQ 

Alkanas 

Butana 

No.  of  Tiaas  Datactad  / 

No. 

of 

Saarl as 

1 

/ 

19 

0 

/ 

8 

1 

/ 

20 

1 

/ 

18 

Ranaa  of  Concantrations 

NQ 

NO 

NQ 

NQ 

Haxana 

No.  of  Tiaas  Datactad  / 

No. 

of 

Saarlas 

1 

/ 

19 

0 

/ 

8 

1 

/ 

20 

1 

/ 

18 

Ranaa  of  Concantrations 

NQ 

ND 

NQ 

NQ 

2-Mathvl butana 

No.  of  Tiaas  Datactad  / 

No. 

of 

Saarl as 

4 

/ 

19 

1 

/ 

8 

1 

/ 

20 

0 

/ 

13 

Ranaa  of  Concantrations 

NO 

0.3 

0.2 

NQ 

ND 

Pantana 

No.  of  Tiaas  Datactad  / 

No. 

of 

Saarlas 

i 

/ 

19 

0 

/ 

8 

0 

/ 

20 

0 

/ 

18 

Ranaa  of  Concantrations 

O.t 

» 

ND 

ND 

ND 

Alkanas 

1 -Butana 

No.  of  Tiaas  Datactad  / 

No. 

of 

Saarlas 

4 

/ 

19 

1 

/ 

8 

3 

/ 

20 

3 

/ 

IS 

Ranaa  of  Concantrations 

NQ 

“ 

0.3 

0.6 

NQ 

NQ 

Cyclic  Alkanas 

Mathylcyclonantana 

No.  of  Tiaas  Datactad  / 

No. 

of 

Saarlas 

1 

/ 

19 

0 

/ 

8 

1 

/ 

20 

i 

/ 

18 

Ranaa  of  Concantrations 

NQ 

ND 

NQ 

NQ 

w 


TABLE  G  -  l  -  16 

PROCESS  PERFORMANCE:  16  MARCH  1981  -  16  MARCH  1982  (PHASE  IA) 

ORGANIC  CHEMICALS  TENTATIVELY  IDENTIFIED  SY 
VOLATILE  ORGANIC  ANALYSIS  ( PURGE  AND  TRAP.  GC/H8) 

(Caneantratiena  riMrtid  in  ua/L> 

Dual  Madia  Final  EEUTP 

Bland  Filtar  Carkon  Coluan  Finiahed 
Tank  EPPluant  EPPluant  Matar 


SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  ALKANES 
Hataaanatad  Hethanea  (Other  than  THMa ) 

Cvanaaan  ahlarida 

Na.  oP  Tiaaa  Dataatad  /No.  of  Saanlaa 
Ranaa  of  Canaantratiana 

Hataaanatad  Ethanaa 

1 .2-Diehlere-l > 1 . 2.2-tatraf luareathana 
Na.  of  Tiaaa  Dataatad  /  Na.  of  Saanlaa 
Ranaa  af  Canaantratlana 


SYNTHETIC  ORGANIC  CHEMICALS  --  AROMATIC  HYDROCARBONS 

( Nan-ha laaana tad) 

AlRrlkenzenea 

l-Ethrl-2-aethrlienzene 

Na.  of  Tiaaa  Oataatad  /  Na.  of  Saanlaa 
Ranaa  aP  Canaantratlana 
l-Ethrl-3-aethrlbenzene 

Na.  of  Tiaaa  Dataatad  /  Na.  aP  Saanlaa 
Ranaa  of  Canaantratlana 

1- Ethrl-4-aethrlkanzene 

Na.  of  Tiaaa  Dataatad  /  Na.  aP  Saanlaa 
Ranaa  of  Canaantratlana 
Hethrlethrlkenzenea  <8  Mathrlathrlkanzana  ii 
Na.  aP  Tiaaa  Oataatad  /  Na.  aP  Saanlaa 
Ranaa  aP  Canaantratlana 

MISCELLANEOUS  ORGANIC  CHEMICALS 
Aldahrdaa 

Butanal 

Na.  of  Tiaaa  Dataatad  /  Na.  aP  Saanlaa 
Ranaa  of  Canaantratlana 
Daaanal 

Na.  af  Tiaaa  Dataatad  /  Na.  aP  Saanlaa 
Ranaa  aP  Canaantratlana 
Hantanal 

Na.  of  Tiaaa  Dataatad  /  Na.  of  Saanlaa 
Ranaa  of  Canaantratlana 
Hrnanal 

Na.  of  Tiaaa  Dataatad  /  Na.  aP  Saanlaa 
Ranaa  of  Canaantratlana 

2—  Methrlhutanal 

Na.  aP  Tiaaa  Dataatad  /  Na.  of  Saanlaa 
Ranaa  of  Canaantratlana 
2-Hethrlnentanal 

Na.  of  Tiaaa  Dataatad  /  Na.  aP  Saanlaa 
Ranaa  aP  Canaantratlana 
2-Ma  t  h  r  1  nr  a  nana  1 

Na.  of  Tiaaa  Dataatad  /  Na.  aP  Saanlaa 
Ranaa  aP  Canaantratlana 
Nananal 

Na.  of  Tiaaa  Dataatad  /  Na.  eP  Saanlaa 
Ranaa  of  Canaantratlana 
Pantanal 

Na.  aP  Tiaaa  Dataatad  /  Na.  of  Saanlaa 
Ranaa  of  Canaantratiana 

AIKanaa 

Butana 

Na.  aP  Tiaaa  Dataatad  /  Na.  of  Saanlaa 
Ranaa  aP  Canaantratiana 

Hanana 

Na.  aP  Tiaaa  Dataatad  /  Na.  oP  Saanlaa 
Ranaa  aP  Caneantratiena 
2-Methrlkutane 

Na.  aP  Tiaaa  Oataatad  /  Na.  aP  Saanlaa 
Ranaa  aP  Caneantratiena 


Na.  of  Tiaaa  Dataatad  /  Na.  of  Saanlaa 
Ranaa  of  Canaantratiana 

AIKanaa 

1 -Butana 

Na.  aP  Tiaaa  Dataatad  /  Na.  aP  Saanlaa 
Ranaa  of  Canaantratiana 

Cralie  Alkanea 

Na.  aP  Tiaaa  Oataatad  /  Na.  of  Saanlaa 
Ranaa  aP  Caneantratiena 


0/19  0/B  0/  20  9/  18 

NO  NO  ND  N8 


0/19  1/8  0/20  0  /  18 

ND  5.1  ND  ND 


0  /  10  1  /  8  0  /  19  0  /  18 

ND  1.2  ND  ND 

0/  19  1/8  0/  20  0/  18 

ND  0.3  ND  NO 

0/19  1/B  0/  20  0/  1B 

ND  0.9  ND  ND 

■a) 

0  /  19  0  /  8  1  /  20  0  /  IS 

ND  ND  0.2  ND 


0/19  0/B  0/  20  2/  18 

ND  ND  ND  NO 

0/19  0/8  r  /  20  t  /  18 

ND  ND  ND  NG 

0/19  O  /  S  0/20  1  /  IB 

ND  ND  ND  NO 

0  /  19  0  /  8  0  /  20  1  /  IB 

ND  ND  ND  NO 

0/  19  0/8  0/  20  3/  18 

ND  ND  ND  NO 

0  /  19  0  /  8  0  /  20  1  /  18 

ND  ND  ND  NO 

0/  19  0/8  0/  20  2/  18 

ND  ND  NO  N8 

0/  19  0/8  0/  20  3/  18 

ND  NO  ND  NO 

0  /  19  0  /  8  0  /  20  3  '  *8 

ND  ND  NO  Hta 


1/19  0/8  1/20  1/18 

NO  ND  N8  NO 

1  /  19  0  /  8  1  /  20  1  /  18 

NS  ND  NO  NO 

*  /  19  1  /  8  1  /  20  0  /  18 

NO  -  0.9  0.2  NO  ND 

1  /  19  0  /  8  0  /  20  0  /  18 

0.6  ND  ND  ND 


*  /  19  1/8  3/20  3/18 

NO  -  0.3  0.6  NO  NO 


1  /  19  0  /  8  1  /  20  1  /  18 

NO  ND  NO  NO 


"V'i 


.uiiiimuwiH  u  ramn  l*wiv  a'a  w w 


TABLE  0-1-17 

MOCIN  PERFORMANCE  I  1*  (MACH  170  -  1*  MARCH  1702  < PHASE  !A> 

OMANtC  CHEMICALS  TENTATIVELY  IDENTIFIED  SV 
ACID  EXTRACTION  <M  /  METMYLATION)  AND  OC/HS 
(Canaantratiana  rarartad  In  im/D 

Dual  Madia  Final  EEMTF 

Bland  Filter  Carken  Coluan  Finiehed 
Tank  Effluant  EFFluant  Mater 


SYNTHETIC  ORSANIC  CHEMICALS  --  AROMATIC  HYDROCARBONS  < Nan-Ha laatna 
Alkrltantanaa 

Santaia  aald 

Na .  af  Tlaaa  Deteoted  /  Na.  of  Saarlaa  1  /  9 

Sanaa  ef  Ceaeentratiene  7.0 


MISCELLANEOUS  OROANIC  CHEMICALS 
Oraaala  Aalda 

Dadaaanaia  aald 

Na.  aF  Tlaaa  Dataatad  /  Na.  af  Saarlaa 
Raaaa  af  Ceneentratiene 
Hanadaaanala  aald 

Na.  of  Tlaaa  Dataatad  /  Na.  af  Saarlaa 
Ranaa  of  Canaantratiana 
13. lA-Oatadaaadianola 

No.  af  Tlaaa  Dataatad  /  Na.  af  Saarlaa 
Ranaa  of  Canaantratiana 
Oatadaoanaia  aald 

of  Tlaaa  Dataatad  /  Na.  ef  Saarlaa 
Ranaa  af  Canaantratiana 
Tatradaaanaia  aald 

af  Tlaaa  Dataatad  /  Na.  af  Saarlaa 
•a  af  Canaantratiana 


4/9 

2-7 


/  9 
-  3* 


1  /  9 

2.0 


2/9 
3  -  IS 


4/9 

1-7 


G-l-78 


1/9 

2.0 


/  9 
-  4 


/  9 
-  9 


0/9 


/  9 
-  4 


/  9 
-  2 


1  /  9 

2.0 


1  /  9 

10 


2/9 
1  -  7 


2/9 
2  -  6 


3/9 
1  -  2 


3/9 

3-9 


0/9 

ND 


0/9 


/  9 
2 


2/9 

4 


/  9 
1 


2/9 

2 


/, -\y.  • .  v.  w.  -v.  V*  . v.  <• 


immu'A  wrt  rt  ■>  -_v  ->  rx  ■>  ■>  ■:»  ?  7  ■>  v  v  ?  v  v  w  vv  v.v  .-  v  v  -  v 


TABLE  0  -  t  -  18 

PROCESS  PERFORMANCE  l  16  MARCH  1981  -  16  MARCH  1982  (PHASE  IA> 
OROAN1C  CHEMICALS  TENTATIVELY  IDENTIFIED  BY 
BASE/NEUTRAL  EXTRACTION  AND  OC/MS 


Dual  Madia  Final  EEWTP 

Bland  FI I  tar  Carbon  Cotuan  Flntahad 
Tank  EfFluant  Effluant  Uatar 


(No  oaeandarv  coanoundo  wara  ldantlflad  bv  this  tachnlaua  at  any  rroeaso  aita. > 


G-l-79 


TABLE  0-1-1? 

PROCESS  PERFORMANCE  I  16  MARCH  1981  -  16  MARCH  1982  (PHASE  IA) 
ORGANIC  CHEMICALS  TENTATIVELY  IDENTIFIED  BY 
CLOSED  LOOP  STRIPPING  AM)  GC/HS 


Dual  Madia 
Fit  tar 
Effluant 


Final 

Carbon  Co  loan 
Effluant 


EEWTP 

Finished 

Uatar 


SYNTHETIC  OROANIC  CHEMICALS  —  HALOGENATED  ALKANES 
Hal oaanatad  Ethanes 

1. 1. 1-Triehloroethane 

Na.  of  Tina*  Dataetad  /  No.  of  Saar  las 
Ranaa  of  Concentrations 


S  /  8 
.13  -  2.S 


5/9 
.034  -  2.0 


5  /  9 

.053  -  2.2 


Hal oaanatad  Alkanes  <C3  or  araatar) 

1 . 2. 3-Tr ichl ororrorane 

No.  of  Tiaas  Dataetad  /  No.  of  Saarlas 
Ranaa  of  Concantrations 


0  /  9 

NO 


2/8  2/9 

.0078  -  .010  .0082  -  .029 


0/9 

NO 


SYNTMCTIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS 

(Non-Hal oaanatad 1 

A1  kv I  benzenes 

1 . 4- Diathvl banzana 

No.  of  TIsms  Dataetad  /  No.  of  Saarlas 
Ranaa  of  Concaixtrat ions 
( 1. 1-DiaathYlathvl 1 banzana 

No.  of  Tistas  Dataetad  /  No.  of  Surlas 
Ranaa  of  Concantrations 

1 . 4—  Diaathvl -2-(  1-aethvlethYl  > banzana 


Ranaa  of  Concantrations 
(1.1-DiaethYlrroPYl 1 banzana 


Ranaa  of  Concantrations 
l-Cthvl-2,  4-diSMthrl  banzana 
No.  of  TisMS  Dataetad  /  ft 
Ranaa  of  Concantrations 
1-Ethvl  -3.  S-diaethYl  banzana 


Ranaa  of  Concantrations 
2-Ethvl -1 . 4-d iae thvl banzana 


Ranaa  of  Concantrations 
4-Ethrl -1 . 2-d inathvl banzana 
No.  of  Tiats  Dataetad  /  ft 
Ranaa  of  Concantrations 
l-EthYl-2-aethYl  banzana 

No.  of  TisMS  Dataetad  /  ft 
Ranaa  of  Concantrations 
l-EthYl-3-aethYl benzene 


Ranaa  of  Concantrations 
1-EthYl -4~aMthYl banzana 


0/9 

NO 


1  /  8 
.040 


0/9 

NO 


0/9 

NO 


0/9 

NO 


2/8 
.021  -  .04 


0/9 

NO 


0/9 

ND 


of 

Saarlas 

1  / 

9 

0 

/ 

8 

0 

/ 

9 

0 

/ 

9 

.029 

ND 

ND 

ND 

of 

Saarlas 

0  / 

9 

2 

/ 

8 

0 

/ 

9 

0 

/ 

9 

ND 

.032 

- 

.061 

ND 

ND 

of 

Saarlas 

0  / 

9 

2 

/ 

8 

0 

/ 

9 

0 

/ 

9 

ND 

.037 

- 

.038 

ND 

ND 

of 

Saarlas 

1  / 

9 

4 

/ 

8 

0 

/ 

9 

1 

/ 

9 

.014 

.015 

- 

.059 

ND 

.0044 

of 

SasMlas 

1  / 

9 

4 

/ 

8 

0 

/ 

9 

0 

/ 

9 

.053 

.020 

- 

.037 

ND 

NO 

of 

Saarlas 

3  / 

9 

4 

/ 

8 

1 

/ 

9 

2 

/ 

9 

.016  -  .026 

.017 

- 

.042 

.0052 

.0064  - 

.( 

of 

Saarlas 

7  / 

9 

8 

/ 

8 

4 

/ 

9 

7 

/ 

9 

.0034  -  .077 

.017 

- 

.26 

.0042  - 

.017 

.0043  - 

.( 

of 

Saarlas 

0  / 

9 

1 

/ 

8 

0 

/ 

9 

0 

/ 

9 

ND 

.047 

ND 

ND 

of 

SasMlss 

7  / 

9 

8 

/ 

8 

1 

/ 

9 

3 

/ 

9 

Ranaa  of  Concantrations 
l-EthYl-4-< l-aethYletlwl 1 banzana 

No.  of  TIsms  Dataetad  /  No.  of  Saar! as 
Ranaa  of  Concantrations 
< 1-MathYlathanYl l banzana 

No.  of  TIsms  Dataetad  /  No.  of  Saarlas 
Ranaa  of  Concantrations 
<  1-flethYlethYl  >  banzana 

No.  of  TIsms  Dataetad  /  No.  of  Saarlas 
Ranaa  of  Concantrations 
l-MathYl-2-< lisathYlathYl > banzana 

No.  of  TIsms  Dataetad  /  No.  of  Saarlas 
Ranaa  of  Concantrations 
l-HathYl-3-<l-aathYlathYl ) banzana 

No.  of  Tiaas  Dataetad  /  No.  of  Saarlas 
Ranaa  of  Concantrations 
l-HathYl-2-rrorrlbanzana 

No.  of  Tiaas  Dataetad  /  No.  of  Saarlas 
Ranaa  of  Concantrations 
l-MathYl-3-rrorYlbanzana 

No.  of  TIsms  Dataetad  /  No.  of  Saarlas 
Ranaa  of  Concantrations 
PantasMthYl  banzana 

No.  of  Tiaas  Dataetad  /  No.  of  Samrlas 
Ranaa  of  Concantrations 

1.2.3. 4- Tatr asMtftY 1 banzana 

No.  of  Tiaas  Dataetad  /  No.  of  Saarlas 
Ranaa  of  Concantrations 
1.2.3.  5-Tetrasiethvl  banzana 

No.  of  TIsms  Dataetad  /  No.  of  Saarlas 
Ranaa  of  Concantrations 

1.2.4. 5- Tetraaethyl benzene 

No.  of  Tisies  Dataetad  /  No.  of  Saarlas 
Ranaa  of  Concantrations 


.0037  -  .048  .0062  -  .170 


.0076  -  .011 


0/9 

ND 


1/8 

.065 


0/9 

ND 


0/9 

ND 


0/9 

ND 


0/8 

ND 


l  /  9 
.0041 


1  /  9 

.0052 


1  /  9 

.0076 


3/8 
.0034  -  .066 


2/9 

.0022  -  .0042 


2/9 

.0026  -  .0070 


1  /  9 

.0058 


0/8 

ND 


0/9 

ND 


0/9 

ND 


1  /  9 

.012 


1/8 

.068 


0/9 

NO 


0/9 

ND 


0/9 

ND 


1  /  8 
.038 


0/9 

ND 


0/9 

ND 


1  /  9 

.015 


1  /  8 

.011 


0/9 

ND 


0/9 

ND 


0/9 

NO 


1  /  8 
.080 


0/9 

ND 


0/9 

ND 


0/9 

ND 


1  /  8 
.  13 


0/9 

ND 


0/9 

ND 


1  /  9 

.031 


6/8 
.0032  -  .11 


0/9 

ND 


0/9 

ND 


4/9 
.016  -  .034 


6/8 
.0034  -  .11 


0/9 

ND 


1  /  9 

.0077 


<3-1-80 


V/VA/s.* 


vvy 


TABLE  0-1-19 

PROCESS  PERFORMANCE  l  16  MARCH  1981  -  16  MARCH  1962  (PHASE  IA> 
ORGANIC  CHEMICALS  TENTATIVELY  IDENTIFIED  BY 
CLOSED  LOOP  STRIPPING  AND  GC/MS 
(Continued) 


Dual  Modi*  Final  EEWTP 

Bland  Filter  Carbon  Coluan  Finished 
Tank  Effluent  Effluent  Hater 


1. 2. 3-Triaethvl benzene 


No.  of  Tiaea  Detected  /  No.  of  Saanle* 

7/9 

8/8 

6  / 

9 

6  / 

9 

Ranoe  of  Concentration* 

1 • 2. 4— Tr iaethv 1 benxene 

.021  -  .120 

.021  -  .28  . 

0020  - 

.032 

.0046  - 

.068 

No.  of  Tine*  Detected  /  No.  of  Saanle* 

S  /  9 

8/8 

4  / 

9 

4  / 

9 

Ranee  of  Concentration* 

1.2. 5-Tr iaethv 1 benxene 

.020  -  .037 

.0054  -  .130 

.0042  - 

.0088 

.0046  - 

.017 

No.  of  Tiaos  Detected  /  No.  of  Saante* 

0/9 

2/8 

1  / 

9 

1  / 

9 

Ranee  of  Concentration* 

1.3. 3-Triaethvl benxene 

NO 

.031  -  .075 

.0083 

.016 

No.  of  Tiae*  Detected  /  No.  of  Saarle* 

6/9 

6/8 

3  / 

9 

3  / 

9 

Ranee  of  Concentration* 

Phthalates 

Bls<2-ethvlb*xv1 >nhtha1ate 

.0053  -  .092 

.0099  -  .36 

.0047  - 

.0093 

.0062  - 

.013 

No.  of  Tiae*  Detected  /  No.  of  Saanle* 

0/9 

0/8 

1  / 

9 

0  / 

9 

Ranee  of  Concentration* 

Diethvl nhthalate 

NO 

ND 

.204 

ND 

No.  of  Tiae*  Detected  /  No.  of  Saante* 
Ranee  of  Concentration* 

Dibutvl nhthal at* 

1/9 

.428 

0/8 

ND 

0  / 

ND 

9 

0  / 

ND 

9 

No.  of  Tiae*  Detected  /  No.  of  Saanlec 

1  /  9 

1/8 

1  / 

9 

1  / 

9 

Ranee  of  Concentrations 

Nanhthalene* 

1 . 4— Diaethv 1 nanhtha 1 ene 

.421 

.192 

.201 

.055 

No.  of  Tiae*  Detected  /  No.  of  Saanle* 
Ranee  of  Concentration* 

1 • 7-Diaethvt  nanhthalene 

0/9 

ND 

1/8 

.0081 

0  / 

ND 

9 

0  / 
ND 

9 

No.  of  Tiae*  Detected  /  No.  of  Saanle* 
Ranee  of  Concentration* 

2. 7-Diaethv 1 nanhtha 1 on* 

0/9 

ND 

1  /  8 
.070 

0  / 

NO 

9 

0  / 

ND 

9 

No.  of  Tiae*  Detected  /  No.  of  Saanle* 
Ranee  of  Concentration* 

2-Methr 1 decahrdr onanh t hal ene 

0/9 

NO 

1  /  8 
.054 

0  / 

ND 

9 

0  / 

ND 

9 

No.  of  Tiae*  Detected  /  No.  of  Saanle* 
Ranee  of  Concentrations 

1-Hothvl nanhtha! on* 

0/9 

ND 

1  /  8 
.0087 

0  / 
ND 

9 

0  / 
ND 

9 

No.  of  Tiae*  Detected  /  No.  of  Saanle* 
Ranee  of  Concentration* 

2-Methvl nanhthalene 

0/9 

ND 

1/8 

.012 

0  / 

NO 

9 

0  / 

ND 

9 

No.  of  Tiao*  Detected  /  No.  of  8aan1os 
Ranee  of  Concentration* 

2-Mothvl-l . 2. 3. 4-tetrahvdronanhthat one 

0/9 

ND 

3  /  8 

•0038  -  .018 

0  / 

ND 

9 

0  / 

ND 

9 

No.  of  Tiae*  Detected  /  No.  of  Saanlos 
Ranee  of  Concentration* 

1 • 2.3. 4-T*trahvdro-2. 6-diaethr 1 nanhthalene 

1/9 

.066 

0/8 

ND 

0  / 

ND 

9 

0  / 

ND 

9 

No.  of  Tiae*  Detected  /  No.  of  Saanle* 
Ranee  of  Concentration* 

1.2.3. 4-T* tr ahvdr o-S. 6-dlaethv 1 nanhtha 1  one 

0/9 

ND 

2/8 
.041  -  .076 

0  / 

ND 

9 

0  / 

ND 

9 

No.  of  Tiae*  Detected  /  No.  of  Saanle* 
Ranee  of  Concentrations 

1.2.3. 4-Tetrahvdro-l-aethvl nanhthalene 

1  /  9 

.054 

1/8 

.0073 

0  / 

ND 

9 

0  / 

ND 

9 

No.  of  Tiae*  Detected  /  No.  of  Saanle* 
Ranee  of  Concentration* 

1.2.3. 4-Totrahvdro-g -aothv 1 nanhthalene 

1  /  9 

.053 

1  /  8 
.084 

0  / 

NO 

9 

0  / 

ND 

9 

No.  of  Tiae*  Detected  /  No.  of  Saanle* 
Ranee  of  Concentrations 

0/9 

NO 

1  /  8 
.10 

0  / 

NO 

9 

0  / 

NO 

9 

No.  of  Tiae*  Detected  /  No.  of  Saanle* 
Ranee  of  Concentrations 

1.2.3. 4-Tetrahvdr onanhthat on* 

0/9 

ND 

1  /  8 
.083 

0  / 

ND 

9 

0  / 

ND 

9 

No.  of  Tiae*  Detected  /  No.  of  Saanle* 
Ranee  of  Concentration* 

Other  aultlrlne  aroaatic* 

1. 1-Dlaethvl indan 

1  /  9 

.036 

2/8 
.014  -  .14 

0  / 

ND 

9 

0  / 

ND 

9 

No.  of  Tiae*  Detected  /  No.  of  Saanle* 
Ranee  of  Concentrations 

1.3-Olaothvl indan 

0/9 

ND 

1  /  8 
.013 

0  / 

ND 

9 

0  / 

ND 

9 

No.  of  Tiae*  Detected  /  No.  of  Saanle* 
Ranee  of  Concentrations 

4.6-Diaethvl indan 

0/9 

ND 

2/8 

.0073  -  .0095 

0  / 

ND 

9 

0  / 

NO 

9 

No.  ef  Tiae*  Detected  /  No.  of  Saanle* 
Ranoe  ef  Concentration* 

S.4-Dieethv1 indan 

0/9 

NO 

1  /  8 
.047 

0  / 

NO 

9 

0  / 

ND 

9 

No.  ef  Tiae*  Detected  /  No.  of  Saanle* 
Ranee  of  Concentrations 

Indan 

0/9 

ND 

1  /  8 
.017 

0  / 

ND 

9 

0  / 

NO 

9 

No.  of  Tiaos  Detected  /  No.  of  Saanle* 

1  /  9 

2/8 

2  / 

9 

2  / 

9 

Ranee  of  Concentrations 

.031 

.046  -  .049 

.011  - 

.020 

.017  - 

.029 

-.iV  y  >•>  <2s±Ji*r. JW»  2 V >  J 


TABLE  0-1-19 

PERFORMANCE  <  16  MARCH  1981  -  16  MARCH  1982  (PHASE  IA) 
ORGANIC  CHEMICALS  TENTATIVELY  IDENTIFIED  BY 
CLOSED  LOOP  STRIPPING  AND  OC/MS 
(Continued) 


Dual  Modi* 
Filter 
Effluent 


Fine) 

Cerbon  Coluan 
Effluent 


EEWTP 

Finished 

Hater 


m 


% 


« 


'I 

XI 


'  k' 


.v 


Ne.  ef  Tlaes  Detected  /  No. 
Bun  ef  Concentrations 
4-Methvl in  dan 

Ne.  ef  Tisws  Detected  /  Ne. 
Ranee  ef  Concentrations 
9-Methvl  indan 

No.  ef  Tlaes  Detected  /  Ne. 
Nanae  ef  Concentrations 


of  Saanles 


ef  Saanles 


ef  Saanles 


MISCELLANEOUS  ORGANIC  CHEMICALS 
Ketones 

2. 4- Oinethvl -3-hexanone 

Ne.  ef  Tlaes  Detected  /  Ne.  ef  S 
Ranee  ef  Concentrations 
1. l-Oichlere-2-nrenanene 

Ne.  ef  Tlaes  Detected  /  No.  ef  S 
Ranee  ef  Concentrations 

4. 4- Diswthvl -2-nentanene 

No.  ef  Tlaes  Detected  /  No.  ef  8 
Ranee  ef  Concentrations 
6. 10-0iaethvl-3»9-undecadlene-2-ene 
Ne.  ef  Tlaes  Detected  /  Ne.  of  I 
Ranee  ef  Concentrations 
2-Hexanone 

Ne.  ef  Tlaes  Detected  /  Ne.  ef  S 
Ranee  of  Concentrations 
4-Methvl -2-nentanene 

Ne.  ef  Tlaes  Detected  /  Ne.  ef  • 
Ranee  ef  Concentrations 
4.9-Octanedione 

No.  ef  Tlaes  Detected  /  Ne.  of  S 
Ranee  ef  Concentrations 


0/9 

NO 

0/9 

NO 

0/9 

NO 


1/9 

.041 

0/9 

NO 

0/9 

NO 

0/9 

NO 

0/9 


2/9 
.091  -  .060 

0/9 

NO 


Natural  Oder  Product ns  Coaeounds 

1-Methvl -4— ( 1-aethvlethvl >-7-oxabicvcle-<2.2. ll-hentane 
Ne.  ef  Tlaes  Detected  /  Ne.  ef  Saanles  3/9 

Ranee  ef  Concentrations  .017  -  .062 

1 • 3. 3-Tr iaethv 1 b 1 ere 1 e- < 2. 2. 1 > hentan-2-e 1 

Ne.  ef  Tines  Detected  /  Ne.  ef  Saanlee  0/9 

Ranee  ef  Concentrations  ND 

1 • 3. 3-Tr Iaethv 1 b 1 eve 1 e- ( 2. 2. 1 ) hentan-2-ene 

Ne.  ef  Tlaes  Detected  /  Ne.  ef  Saanlee  2/9 

Ranee  ef  Concentrations  .011  -  .070 


Alcohols 

Dlaethvl hexane 1 

Ns.  ef  Tlaes  Detected  /  Ne. 
Ranee  ef  Concentrations 
3. 6-0iae th v 1 -3-ectane 1 

Ne.  ef  Tlaes  Detected  /  No. 
Ranee  ef  Concentrations 
2-Methvl -1-butane 1 

Ne.  ef  Tisws  Detected  /  Ne. 
Ranee  ef  Concentrations 
2-Cthvl -4-aethvl nentanel 

Ne.  ef  Tlaes  Detected  /  No. 
Ranee  ef  Concentrations 
Iseectanel 

Ne.  of  Tisws  Detected  /  Ne. 
Ranee  of  Concentrations 
2-Ethvl - 1 -butane 1 

Ne.  of  Ttsws  Detected  /  No. 
Ranee  ef  Concentrations 
2-Cthvl hexane 1 

No.  of  Tlaes  Detected  /  No. 
Ranee  of  Concentrations 
4-Methvl -2-nrenvl rentanol 

Ne.  of  Tines  Detected  /  Ne. 
Ranee  of  Concentrations 
2-Pronvl-l-hertanol 

Ne.  of  Tisws  Detected  /  No. 
Ranee  of  Concentrations 

Aldehydes 

Decanal 

Ne.  of  Tisws  Detected  /  No. 
Ranee  of  Concentrations 
2-Ethvl hexanal 

No.  of  Tlaes  Detected  /  No. 
Ranee  of  Concentrations 


ef  Saanles 


of  Saanles 


of  Saswles 


of  Saanles 


of  Saswles 


of  Saswles 


of  Saanles 


of  Saanles 


of  Saanles 


of  Saswles 


of  Saswles 


1/9 

.093 


0/9 

ND 


0/9 

ND 


1  /  9 

.040 


0/9 

ND 


0/9 

ND 


1  /  9 

.080 


0/9 

l«l 


0/8 


3/8 
.022  -  .026 

2/8 
.014  -  .093 


0/8 

ND 

1/8 

.092 

2/8 
.Oil  -  .024 

1/8 

.029 

1/8 

.029 

2/8 
.031  -  .043 

1  /  8 
.039 


9/8 
.0079  -  .096 

1  /  8 

.022 

2/8 
.019  -  .092 


0/8 

ND 


0/8 

ND 


0/8 

NO 

1  /  8 
.016 

0/8 

ND 

0/8 

NO 

1  /  8 
.026 


3/8 
NO  -  .033 


0/8 

ND 


1/9 

.0032 

0/9 

ND 

0/9 

ND 


0/9 

ND 

1/9 

.017 

0/9 

ND 

0/9 

ND 

0/9 

ND 

2/9 
.028  -  .067 

0/9 

NO 


3/9 
.0044  -  .032 

0/9 

ND 

2/9 
.0096  -  .012 


0/9 

ND 

0/9 

ND 

0/9 

ND 

0/9 

ND 

1/9 

.0092 

0/9 

ND 

0/9 

ND 

0/9 

NO 

0/9 

NO 


2/9 

.0092  -  .0093 

0/9 

ND 


1/9 

.0080 

0/9 

ND 

0/9 

ND 


0/9 

ND 

1  /  9 

.041 

0/9 

ND 

0/9 

ND 

0/9 

ND 

2/9 
.032  -  .43 

1  /  9 

.033 


3/9 
.013  -  .023 

1  /  9 

.0037 

2  /  9 

.0077  -  .014 


1  /  9 

.010 

0/9 

ND 

0/9 

ND 

1  /  9 

.012 

0/9 

ND 

0/9 

ND 

0/9 

ND 

1  /  9 

.0092 

0/9 

ND 


3/9 
.013  -  .069 

1  /  9 

.0088 


G— 1—82 


TABLE  0-1-19 

PROCESS  PERFORMANCE  >  14  MARCH  1981  -  14  MARCH  1982  (PHASE  IA> 
ORGANIC  CHEMICALS  TENTATIVELY  IDENTIFIED  BY 
CLOSED  LOOP  STRIPPING  AND  QC/MS 
(Continued) 


N*mm1 

No.  of  Tines  Dotoctod  /  No.  of  Suolti 
Kiiin  of  Concentrations 
HeotiMl 

No.  of  Tiaes  Detected  /  No.  of  Ssaslei 
Rer.ee  of  Concentrotlono 
HfXAMl 

No.  of  Tiaeo  Detected  /  No.  of  Staples 
Ranee  of  Concentrations 

Alkanes 

2. 4- Dinethvl octane 

No.  of  Tlaes  Detected  /  No.  of  Staples 
Ranee  of  Concentrations 

2. 7- Diaethv 1  octane 

No.  of  Tisws  Detected  /  No.  of  Staples 
Ranee  ef  Concentrations 

3. 4- Diaethvl pentane 

No.  ef  Tiaes  Detected  /  No.  of  Saaeles 
Ranee  of  Concentrations 
2. A-Oiaethvt  undecane 

No.  of  Tiaes  Detected  /  No.  of  Staples 
Ranee  of  Concentrations 

4. 8- Olaethv 1  undecane 

No.  ef  Tiaes  Oetected  /  No.  of  Staples 
Ranee  ef  Cencentrations 
Ei costae 

Ne.  of  Tiaes  Detected  /  No.  of  Staples 
Ranee  ef  Cencentrations 
3-Ethvl -2-aethvl heptane 

Ne.  ef  Tiaes  Oetected  /  No.  of  Staples 
Ranee  ef  Cencentrations 
Noaeicesaae 

Ne.  ef  Tiaes  Detected  /  No.  of  Staples 
Ranee  ef  Concentrations 

2. 2. 3. 3. 8. 4.  t  Hortens thy! heptane 

Ne.  of  Tisws  Dotoctod  /  No.  ef  Staples 
Ranee  ef  Concentrations 
Htwiitnni 

No.  ef  Tiaes  Detected  /  Ne.  ef  Saaeles 
Ranee  ef  Cencentrations 
7-Nethvl tr 1 decane 

No.  ef  Tiaes  Detected  /  No.  of  Saaeles 
Rones  of  Cencentrations 
OetAdtcM# 

No.  ef  Tiaes  Detected  /  Ne.  ef  Saaeles 
Ranee  ef  Concentrations 

2.4.  to. 14-Tetraswthvlheetadecane 

Ns.  ef  Tines  Detected  /  No.  ef  Staples 
Ranee  ef  Cencentrations 

2.2.3. 3- Tetrenethir!  pentane 

Ne.  of  Tiaes  Detected  /  Ne.  of  Staples 
Ranee  ef  Concentrations 

2. 2. 3. 4- Te traaethv l pentane 

Ns.  of  Tisws  Detected  /  Ne.  of  Staples 
Ranee  of  Concentrations 
2.4. 1 I-Triswthvl dodecane 

Ne.  ef  Tiaes  Detected  /  No.  of  Staples 
Ranee  of  Concentrations 

2.2. 4-  tr taethvl heptane 

No.  of  Tines  Detected  /  No.  of  Saaeles 
Ranee  of  Concentrations 

2. 2. 3- Tr iswthvl hexane 

Ne.  of  Tiaes  Detected  /  No.  of  Staples 
Ranee  ef  Concentrations 

2.2. 4- Tr iaethvl hexane 

Ne.  ef  Tiaes  Detected  /  No.  of  Staples 
Ranee  ef  Concentrotlono 
2. 2.  D-Tr iaethvl hexane 

No.  of  Tines  Detected  /  No.  of  Staples 
Ranee  ef  Concentrations 

2. 3. 3-Tr iaethvl pentane 

Ns.  ef  Tisws  Detected  /  No.  of  Staples 
Ranee  ef  Concentrations 

Atkenes 

2-Methvl-l-rentadecene 

Ne.  ef  Tisws  Oetected  /  No.  of  Staples 
Ranee  of  Concentrations 


Blend 

Tank 

Dual  Media 
Filter 
Effluent 

Final 

Carbon  Coluan 
Effluent 

EEWTP 

Finished 

Utter 

1/9 

1  /  8 

1  /  9 

2/9 

.18 

.082 

.011 

.011  -  .074 

2/9 

0/8 

0/9 

0/9 

,013  -  .044 

ND 

ND 

ND 

4/9 

8/8 

0/9 

1/9 

,0048  -  .100 

.019  -  .041 

ND 

.044 

1/9 

.043 

0 

/  8 

ND 

0  / 

ND 

9 

0 

/  9 
ND 

0/9 

ND 

1 

/  8 
,011 

0  / 
ND 

9 

0 

/  9 
ND 

0/9 

ND 

0 

/  8 

ND 

0  / 
ND 

9 

1  /  9 

.0039 

1/9 

.084 

0 

/  8 

ND 

0  / 
ND 

9 

0 

/  9 
ND 

1  /  9 

.048 

0 

/  8 

ND 

0  / 

ND 

9 

0 

/  9 
ND 

8/9 
.042  -  .900 

0 

/  8 

Ml 

2  / 
.013  - 

9 

.014 

0 

/  9 
ND 

2/9 
.038  -  .081 

0 

/  8 

ND 

0  / 
NO 

9 

0 

/  9 
ND 

1  /  9 

.024 

0 

/  8 

ND 

0  / 

ND 

9 

0 

/  9 
ND 

1  /  9 

.099 

0 

'  8 

*.S9 

0  / 

ND 

9 

0 

/  9 

ND 

1  /  9 

.027 

0 

/  8 

ND 

0  / 

ND 

9 

0 

/  9 

ND 

1/9 

.044 

0 

/  8 

ND 

0  / 

ND 

9 

0 

/  9 

ND 

7/9 
.0041  -  .148 

0 

/  8 

ND 

0  / 

ND 

9 

0 

/  9 

ND 

4/9 

.018  -  .100 

0 

/  8 

ND 

1  /  9 

.011 

0 

/  9 

ND 

1  /  9 

.043 

0 

/  8 

ND 

0  / 

ND 

9 

0 

/  9 

ND 

1  /  9 

.084 

0 

/  8 

ND 

0  / 

ND 

9 

0 

/  9 
NO 

1  /  9 

.098 

0 

/  8 

ND 

0  / 

ND 

9 

0 

/  9 

ND 

1  /  9 

.030 

0 

/  8 

NO 

0  / 

ND 

9 

0 

/  9 

ND 

3/9 
.013  -  .17 

1 

/  8 
,014 

0  / 

ND 

9 

0 

/  9 

ND 

1  /  9 

.022 

0 

/  8 

ND 

0  / 

ND 

9 

0 

/  9 
ND 

1  /  9 

.018 

0 

/  8 

ND 

0  / 

ND 

9 

0 

/  9 

ND 

1  /  9 

.033 

1 

/  8 
,0072 

0  / 

ND 

9 

0 

/  9 

ND 

0/9 

ND 

1 

/  8 
,082 

0  / 

ND 

9 

1 

/  9 
,059 

G-l-83 


ST 


-V 


No.  of  Tiao*  Dotoctod  /  No.  of  Surlti  1/9  0/8  0  /  9  0  /9 

Ran**  of  Concentration*  .030  NO  NO  NO 

2.2.4-TriaothYl-l-ronton* 

No.  of  TIM*  Dotoctod  /  No.  of  Snarl**  2/9  0/8  0/9  0/9 

Ran**  of  Concentration*  .04a  -  .220  NO  NO  NO 


Cvclic  Alkane* 

l-< 1-Hothvl othvl >-2-nonYl cyc! orrorono 

No.  of  Tiao*  Dotoctod  /  No.  of  SwfIos  0/9  1/8  0/9 

Ron**  of  Concontrotiens  NO  .099  NO 

9-H*thvl-2-<l-*Nthvl*thv1 > cyc I ohoxano I 

No.  of  Tiao*  Detected  /  No.  of  Saarlo*  0/9  2/8  0/9 

Ran**  of  Concentrations  NO  .028  -  .097  NO 

1  -Nothvl -4-< 1-aothvl othonv 1 ) cyc 1 ohoxano 

No.  of  Tiao*  Dotoctod  /  No.  of  Saarlo*  0/9  0/8  1/9 

Ran**  of  Concentration*  NO  ND  .0099 

l-N*thvl-4-<l-a*thYl*thvl ) cyc 1 ohoxano 

No.  of  Tiao*  Dotoctod  /  No.  of  Snarl  os  0/9  0/8  0/9 

Nan**  of  Concentration*  ND  ND  ND 

Cvclic  Alkonos 

l-< 1-Cvc 1 ohoxonvl-l-Yl >-l-rronanon* 

No.  of  Tiao*  Dotoctod  /  No.  of  Saarlo*  0/9  1/8  2/9 

Ran**  of  Concentration*  ND  .091  .012  -  .022 

1- N*thYl-4-<l-a*thv1*th*nvl icvclohoxon* 

No.  of  Tiao*  Dotoctod  /  No.  of  Saarlo*  3/9  1/8  2/9 

Ran**  of  Concontrotiens  .019  -  .038  .044  .0044  -  .0042 

Kstors 

•itvl  acetate 

No.  of  Tlaas  Dotoctod  /  No.  of  Saarlo*  0/9  O/S  0/9 

Ran**  of  Concontratlons  ND  ND  ND 

HonolcoMnoic  acid  aothvl  ostor 

No.  of  Tiao*  Dotoctod  /  No.  of  Saarlo*  0/9  1/8  0/9 

Ran**  of  Concontratlons  NO  .019  ND 

2- tlothvl  rroranoic  acid  butyl  ostor 

No.  of  Tiao*  Dotoctod  /  No.  of  Saarlo*  2/9  2/8  0/9 

Ran**  of  Concontratlons  .049  -  .241  .037  -  .110  ND 


TABLE  0-1-20 
PROCESS  PERFORMANCE 
16  MARCH  1981  TO  16  MARCH  1982 
AMES  TEST 


Dtt* 

Strain 

VoluAO  Filtered 
in  Liters 

Specific 
Activity 
(Rever tents 
Per  Liter) 

95  X  1 
Confidence 
Interval 

Mutasenic 

Ratio 

EEWTP  Blended 

Influent 

<See  Table  F-20  for  Results) 

_ 

Dual  Media  Filter 

Effluent 

(Note*  Monitorine  Initiated  in  DeceAber 

1981) 

S-Dec-1981 

TA98 

112.00 

3.04 

1.88 

1.9 

TA9S+S9 

112.00 

2.06 

1.96 

1.3 

TA100 

112.00 

6.78 

9.97 

1.4 

TA10O+S9 

112.00 

-.93 

12.04 

1.5 

29-D.C-1981 

TA98 

57.30 

.93 

1.99 

1.3 

TA98TS9 

57.50 

2.86 

2.03 

1.3 

TAIOO 

57.30 

1.65 

3.85 

1.0 

TA100+S9 

57.50 

2.36 

8.34 

1.2 

27-Jan-l982 

TA98 

83.30 

1.45 

1.55 

1.5 

TA98+S9 

83.30 

2.63 

2.03 

2.2 

TAIOO 

83.30 

2.25 

6.60 

1.0 

TA10O+S9 

83.30 

.97 

3.12 

1.1 

9-Feb— 1982 

TA98 

102.20 

6.76 

2.08 

3.2 

TA98+39 

102.20 

6.86 

1.99 

2.3 

TAIOO 

102.20 

27.63 

3.68 

2.2 

TAlOO+89 

102.20 

10.72 

2.73 

1.5 

23-F«b-1982 

TA98 

87.10 

1.48 

1.39 

1.3 

TA98+89 

87.10 

2.12 

1.39 

1.4 

TAIOO 

87.  10 

5.61 

4.24 

1.2 

TA10O+S9 

87. 10 

4.70 

3.50 

1.2 

2-Mar— 1982 

TA98 

87.10 

4.44 

2.07 

2.4 

TA98TS9 

87.10 

7.33 

1.19 

2.9 

TAIOO 

87.10 

8.54 

7.36 

1.3 

TA10O+S9 

87. 10 

7.58 

4.11 

1.3 

9-Mat— 1982 

TA98 

98.40 

5.18 

1.32 

2.9 

TA98+S9 

98.40 

N.  A. 

N.A. 

N.A. 

TAIOO 

98.40 

10.85 

3.30 

1.3 

TA10O»S9 

98.40 

N.A. 

N.A. 

N.A. 

16-Mat— 1982 

TA98 

83.30 

.71 

1.08 

1.2 

TA98+S9 

83.30 

-1.23 

1.43 

1.1 

TAIOO 

83.30 

-1.89 

3.17 

1.0 

TAlOO+89 

83.30 

.09 

7.14 

1.1 

U  M  CO  h> 


TMLf  0-1-20 

Hwcwi  performance 


1*  MARCH  1951  TO  14 
ARCS  TEST 

(Continued) 

MARCH  1982 

Sate 

Strain 

Veluae  Filtered 
in  Liters 

Srecif le 
Activity 
< Rover tants 

Per  Liter) 

95  *  1 
Confidence 
Interval 

Mutaeenic 

Ratio 

Final  Carbon 
(Motel  Monitorine 

Celuan  Effluent 
initiated  in  December  1981) 

s-oe«-i9ei 

TA98 

102.00 

1.50 

1.41 

1.4 

TAPS*  89 

102.00 

1.88 

2.53 

1.4 

TA100 

102.00 

5. 14 

4.18 

1.2 

TAiOO+89 

102.00 

-1.14 

4.50 

1.1 

29-Oec-19Sl 

TAPS 

87.40 

.72 

.90 

1.2 

TAPS » 89 

87.40 

-.34 

1.44 

1.1 

TA100 

87.40 

.40 

5.55 

1.2 

TAIOO*®? 

87.40 

1.38 

3.47 

1.1 

27-Jan-19*2 

TA98 

85.20 

1.45 

1.43 

1.4 

TA9S*SP 

85.20 

1.48 

1.79 

2.0 

TA100 

85.20 

-5.25 

4.01 

1. 

TAIOO*®? 

85.20 

2.01 

5.  13 

1.1 

9-Feb— 19S2 

TAPS 

94.40 

1.04 

1.41 

1.2 

TA98+89 

94.40 

.51 

1.12 

1.2 

TA100 

94.40 

3.74 

4.82 

1.0 

TA10O+89 

94.40 

3.44 

4.74 

1.2 

lO-Feb— 1982 

TAPS 

90.80 

N.A. 

N.A. 

N.A. 

TA98*S9 

90.80 

N.A. 

N.A. 

N.A. 

TAIOO 

90.80 

N.A. 

N.A. 

N.A. 

TAIOO+SP 

90.80 

N.A. 

N.A. 

N.A. 

23-Feb— 1982 

TAPS 

90.80 

1.83 

1.74 

1.7 

TA98+89 

90.80 

.41 

3.00 

1.4 

TAIOO 

90.80 

2.55 

5.99 

1.2 

TAlOO+59 

90.80 

-1.05 

5.14 

1.2 

2-Mar-1982 

TAPS 

109.80 

.10 

.79 

1.1 

TA98*S9 

109.80 

N.A. 

N.A. 

N.A. 

TAIOO 

109.80 

-2.12 

3.90 

1.  1 

9-f*ar-1982 

TA10O*S9 

109.80 

N.A. 

N.A. 

N.A. 

TAPS 

94.40 

.82 

1.02 

1.3 

TA95*89 

94.40 

N.A. 

N.A. 

N.A. 

TAIOO 

94.40 

1.37 

4.05 

1.2 

TA10O*89 

94.40 

N.A. 

N.A. 

N.A. 

14-Mar-1982 

TAPS 

115.50 

.25 

1.13 

1.1 

TA98*S9 

115.50 

-.41 

1.30 

1.3 

TAIOO 

115.50 

-.00 

4.44 

1.1 

14-Mar- 1982 

TA10O*8P 
(2nd  set) 

115.50 

1.19 

2.85 

1.0 

TAPS 

98.40 

-.42 

1.29 

1.2 

TA98*89 

98.40 

2.43 

1.15 

1.7 

TAIOO 

98.40 

8.45 

4.22 

1.4 

TM10O*89 

98.40 

.34 

4.11 

1.0 

EEWTP  Finished  Water 
<See  Table  H-20  for  Results! 


Kunbors  refer  to  the  size  of  the  interval  bracketing  the  corresponding  specific 
activity  value;  i.e.  Specific  Activityl  Confidence  Interval. 


SECTION  2 


PROCESS  PERFORMANCE 
17  MARCH  1982  TO  6  JULY  1982  (PHASE  IB) 


OVERVIEW 

This  appendix  provides  statistical  summary  tables  for  the  EEWTP  process  sites 
during  the  second  alum  phase  of  operation,  Phase  IB.  The  data  summarized 
here  was  collected  over  a  three  and  one  half  month  period  between  17  March 
1982  and  6  July  1982. 

The  data  are  organized  by  parameter  group,  as  indicated  below: 

G-2-1  Physical/ Aesthetic  Parameters 

G-2-2  Asbestos  Fibers 

a.  Concentration 

b.  Characterization 

G-2-3  Major  Cations,  Anions  and  Nutrients 

G-2-4  Trace  Metals 

G-2-5  Radiological  Parameters 

G-2-6  Microbiological  Parameters 

G-2-7  Viruses 

G-2-8  Parasites 

G-2-9  Organic  Surrogate  Parameters  -  TOC  and  TOX 

G-2-10  Synthetic  Organic  Chemicals  -  Halogenated  Alkanes 
G-2-1 1  Synthetic  Organic  Chemicals  -  Halogenated  Alkenes 
G-2-1 2  Synthetic  Organic  Chemicals  -  Aromatic  Hydrocarbons  (Non- 

Halogenated) 

G-2-1 3  Synthetic  Organic  Chemicals  -  Halogenated  Aromatics 
G-2-14  Synthetic  Organic  Chemicals  -  Pesticides/Herbicides 
G-2-1 5  Synthetic  Organic  Chemicals  -  Miscellaneous  Quantified  Organic 
Chemicals 

G-2-16  Organic  chemicals  Tentatively  Identified  by  Volatile  Organic  Analysis 
(Purge  and  Trap  GC/MS) 

G-2-17  Organic  Chemicals  Tentatively  Identified  by  Acid  Extraction 

(w/Methylation)  and  GC/MS 

G-2-18  Organic  Chemicals  Tentatively  Identified  by  Base/Neutral  Extraction 
and  GC/MS 

G-2-19  Organic  Chemicals  Tentatively  Identified  by  Closed  Loop  Stripping 
and  GC/MS 

G-2-20  Ames  Test  Results 


Process  Performance 
17  March  1982  To  6  July  1982  (Phase  IB) 


All  data  reported  here  are  from  24-hour  composite  samples  unless  noted 
otherwise  (next  to  the  parameter  name).  In  some  cases,  a  negligible  number  of 
composite  samples  were  missed,  and  grab  samples  taken  in  their  place  are 
included  with  the  data  analysis. 


I 


TABLE  0-2- * 

PROCESS  PERFORMANCE  --  17  MARCH  1982  TO  6  JULY  1982  (PHASE  IB) 
PHYSICAL /AESTHETIC  PARAMETERS 


Blended 

Influent 


Sedimentation 

Effluent 


Duel  Med  is 
Filter 
Effluent 


Lead 

Carbon  Column 
Effluent 


Final 

Carbon  Column 
Effluent 


EEWTP 

Finished 

Water 


Temperature i  dee.  C  Cin-eitu  read  into  I 


No.  of  Readinee 


3 


m 


Arithmetic  Mean 

18.9 

Standard  Deviation 

3.4 

Median  Value 

21.0 

Minimum  Value 

7.0 

Maximum  Value 

26.0 

pH  Cerab  saswles! 

No.  of  Readinee 

668 

Arithmetic  Mean 

6.9 

Standard  Deviation 

0.3 

Geometr i c  Mean 

6.9 

Spread  Factor 

1.04 

Median  Value 

6.9 

Minimum  Value 

6.0 

Maximum  Value 

7.8 

Dissolved  Oxvsen  Cerab 

samples! 

(MDL-O. 13  me/1) 

No.  of  Readines 

Ill 

Arithmetic  Mean 

8.4 

Standard  Deviation 

1.6 

Geometric  Mean 

8.3 

Spread  Factor 

1.23 

Median  Value 

8.3 

Minimum  Value 

4.1 

Maximum  Value 

12.4 

668  662 

(Before  pH  control)  (After  pH  control i  before 
ozonation  and  filtration) 
6.4  7.8 

0.3  0.3 


Turbidity  Cerab  samples! 
(MDL-  0.03  MTU) 

No.  of  Samples  662 

No.  Above  MDL  662 


r 

111 

T.9 

8.3 

1.3 

1.2 

).  8 

8.2 

1.17 

1.13 

r.8 

8.0 

5.2 

6.2 

1.7 

11.5 

666 

(After  pH  control) 
666 


Arithmetic  Mean 

24. 14 

3.30 

Standard  Deviation 

31.93 

2.  13 

Geometric  Mean 

13.32 

3.09 

Spread  Factor 

2.34 

1.68 

Median  Value 

13.00 

3.00 

90%  Less  Than 

33.00 

3.00 

Total  Suspended  Solids 
(MDL"  3.6  me/1 > 

(TSS) 

No.  of  Samples 

11 

No.  Above  MOL 

11 

Arithmetic  Mean 

23.07 

Standard  Deviation 

19.33 

Geometric  Mean 

19.79 

Spread  Factor 

1.98 

Median  Value 

16.0 

90%  Less  Than 

47.0 

TABLE  0-2-1 

PKOCCSS  PERFORMANCE  —  17  MARCH  IM2  TO  4  JULY  1FS2  <t 
PHYSICAL/AESTHETIC  PARAMETERS 
< Continued) 


Blended 

Influent 


Sedinentetlon 

Effluent 


Duel  Medle 
Filter 
Effluent 


Leed 

Cerbon  Col u 
Effluent 


Flnel 

Cerbon  Colo 
Effluent 


EEWTP 

Flnlehed 

Meter 


Arreront  Color 

(MOL-  3  color  unite) 

No.  of  Storlei 
No.  Above  MOL 

Arithmetic  Meen 
Stenderd  Devietion 

Deemetric  Meen 
Srreed  Fector 

Hedien  Velue 
MX  Leee  Then 


(MOL-  0.03  ne/1 ) 
Me.  ef  Dearies 
Me.  Above  MOL 

Arithmetic  Meen 
Stenderd  Devietion 

Oeometric  Meen 
Srreed  Fector 

Medlen  Velue 
FOX  Leee  Then 


Oder 

(MOL-  1  TON) 
No.  of  Sear lee 
No.  Above  MOL 


Arithmetic  Meen 
Stenderd  Devietion 

O# one trie  Meen 
Srreed  Fector 

Medlen  Velue 
FOX  Leee  Then 


Free  Chlorine  tereb  semrlesJ 
(MOL-  0.1  me /I -Cl ) 

No.  of  Senrlee 
No.  Above  MOL 

Arithmetic  Meen 
Stenderd  Devietion 

Oeometric  Meen 
Srreed  Fector 

Hedien  Velue 
FOX  Leee  Then 


Totel  Chlorine  Cereb  senrlee! 
(MOL-  0. 1  ne/l-C1 ) 

No.  of  Senrlee 
No.  Above  MDL 

Arithmetic  Meen 
Stenderd  Devietion 

Oeometric  Meen 
Srreed  Fector 

Medlen  Velue 
FOX  Lees  Then 


G-2-4 


TABLE  0-2-2  (A) 
PROCESS  PERFORMANCE 
17  MARCH  1982  TO  6  JULY  1982 
ASBESTOS  FIBER  CONCENTRATION 


CHRVSOTILE  FIBERS 

EEWTP 

Blended 

Influent 

EEWTP 

Finished 

Water 

Su— »rv  Data> 

Total  Nuaber  of  Saarles 

13 

16 

Total  VeluiM  Flltorod. 

Litor*  (VT> 

0. 101 

0.804 

Equivalent  Voluao  Exaainod. 

Liters  «V> 

0.0000148 

0.0001175 

Percent  Filter  Area 

Exaainod  <V/VT  e  100) 

0.01462 

0.01462 

Chrvsotile  Fiber  Resultst 

Total  Fibers  Counted  (N> 

87 

2 

Max.  Concentration.  MFL 

33. 035 

0.274 

Min.  Concentration.  MFL 

N.D. 

N.D. 

Median  Concentration.  MFL 

4.560 

N.D. 

90  Percentile  Concentration. 

MFL 

17.955 

N.D. 

Averaee  Concentration  (N/V). 

MFL 

5.880 

0.017 

Mlnlaua  Detection  Llalts 

Hishost.  MFL 

2.280 

0.137 

Loaest.  MFL 

0.698 

0.132 

AHPHIBOLE  FIBERS 

EEWTP 

EEWTP 

Blended 

Finished 

Influent 

Water 

Suastarv  Datai 

Total  Nuaber  of  Saar 1 es 

1 

16 

Total  Voluae  Filtered. 

Liters  <VT> 

0.010 

0.804 

Equivalent  VoIusm  Exaainod. 

Liters  <V> 

0.0000014 

0.0001175 

Percent  Filter  Area 

Exaainod  (V/VT  a  100) 

0.01462 

0.01462 

Aaahibole  Fiber  Results! 

Total  Fibers  Counted  (Ml 

1 

0 

Max.  Concentration.  MFL 

0.698 

N.D. 

Min.  Concentration.  MFL 

0.698 

N.D. 

Median  Concentration.  MFL 

0.698 

N.D. 

90  Percentile  Concentration. 

MFL 

0.698 

N.D. 

Averase  Concentration  (N/Vl. 
rTL 

0.698 

N.D. 

Miniaua  Detection  Liaits 
Hishest.  MFL 
Lowest.  MFL 


0.698 

0.698 


0.  137 
0. 132 


TABLE  0-2-2  (B> 

PROCESS  PERFORMANCE 
17  MARCH  1982  TO  4  JULY  1982 
ASBESTOS  FIBER  CHARACTERIZATION 


EEWTP  EEUTP 

Bland  Finished 

Tank  Water 


Chrvsotile  Fibersi 

Nuaber  of  Fibers  Examined  e 

80 

0 

Leneth  Distribution. 

Fibers /Samples 

0.0  -  0.49  ua 

8/4 

0/0 

0.50  -  0.9  ua 

28/4 

0/0 

1.0  -  1.4  ua 

24/4 

0/0 

l.S  -  1.9  ua 

5/3 

0/0 

2.0  -  2.4  ua 

10/5 

0/0 

>  2.S  ua 

5/4 

0/0 

Width  Distribution. 

Fibers /Samples 

0.00  -  0.04  ua 

5/3 

0/0 

O.OS  -  0.09  ua 

99/4 

0/0 

0.10  -  0. 14  ua 

11/4 

0/0 

0. 19  -  0. 19  ua 

4/2 

0/0 

0.20  -  0.24  ua 

0/0 

0/0 

>  2.9  ua 

1/1 

0/0 

Aseect  Ratio  Distribution. 

Flbers/Saswles 

0.0  -  9.0 

14/9 

0/0 

10.0  -  19.9 

38/4 

0/0 

20.0  -  29.9 

14/4 

0/0 

30.0  -  39.9 

5/3 

0/0 

40.0  -  49.9 

3/3 

0/0 

>  90.0 

4/4 

0/0 

Aswhlbele  Fibersi 

Nuaber  of  Fibers  Exaalned  e 

0 

0 

Leneth  Distribution. 

Fibers/Saaeles 

0.0  -  0.49  ua 

0/0 

0/0 

0.90  -  0.9  ua 

0/0 

0/0 

1.0  -  1.4  ua 

0/0 

0/0 

1.9  -  1.9  ua 

0/0 

0/0 

2.0  -  2.4  ua 

0/0 

0/0 

>  2.9  ua 

0/0 

0/0 

Width  Distribution. 

Flbers/Saaptes 

0.00  -  0.04  ua 

0/0 

0/0 

0.09  -  0.09  ua 

0/0 

0/0 

0. 10  -  0. 14  ua 

o/o 

0/0 

0.19  -  0.19  ua 

0/0 

0/0 

0.20  -  0.24  ua 

0/0 

0/0 

>  2.5  ua 

0/0 

0/0 

Aspect  Ratio  Distribution. 

Fibers/Saaples 

0.0  -  9.0 

0/0 

0/0 

10.0  -  19.9 

0/0 

0/0 

20.0  -  29.9 

0/0 

0/0 

30.0  -  39.9 

0/0 

0/0 

40.0  -  49.9 

0/0 

0/0 

>  90.0 

0/0 

0/0 

e  Only  those  fibers  froa  staples  with  S  or  aore  fibers  were  used. 


G-2-6 
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TABLE  0-2-3 

PROCESS  PERFORMANCE  —  17  MARCH  1982  TO  6  JULY  1982  (PHASE  !B> 
MAJOR  CATIONS.  ANIONS.  AND  NUTRIENTS 


Dual  Media 

Final 

EEWTP 

Blended 

SedlMntation 

Filter 

Carbon  Column 

Finished 

Influent 

Effluent 

Effluent 

Effluent 

Uator 

Total  Dissolved  Solids  (TDS)i  bv  addition 

(NDL-  1  M/1) 

No.  of  Saarles 

22 

27 

28 

No.  Abovo  MOL 

22 

27 

28 

Arithmetic  Moan 

206.6 

228.2 

233. 1 

Standard  Deviation 

18.2 

40.7 

39.6 

Oooaotric  Moan 

207.8 

223.8 

231.1 

Spread  Factor 

1.09 

1.23 

1.22 

Nodian  Value 

209  10 

239 

246 

90*  Loss  Than 

223 

263 

268 

Cloctroconductivitv  Corab 

saaples  at  blended  influent. 

(HDL-  0.1  uaho/ca) 

No.  of  Samples 

683 

26 

28 

No.  Abovo  MOL 

683 

26 

28 

Arithmetic  Moan 

376.6 

428.5 

437.4 

Standard  Deviation 

78.3 

82.3 

81.8 

Oooaotric  Moan 

363.1 

418.7 

427.7 

Srread  Factor 

1.31 

1.26 

1.26 

Median  Value 

400.0 

430.0 

460.0 

90*  Loss  Than 

440.0 

320.0 

320.0 

Calciua 

(MOL-  0.2  M/l) 

No.  of  Saarlos 

27 

31 

32 

32 

32 

No.  Abovo  HDL 

27 

31 

32 

32 

32 

Arlthaotic  Moan 

42.24 

33.67 

49.64 

49.30 

49.91 

Standard  Deviation 

4.48 

9.87 

7.41 

7.52 

7.42 

Oooaotric  Moan 

42.02 

34.73 

49.00 

48.84 

49.27 

Spread  Factor 

1.11 

1.21 

1.18 

1.19 

1.18 

Modlan  Value 

42.0 

37.4 

31.9 

31.8 

51.7 

90*  Loss  Than 

48.3 

63.8 

36.4 

36.3 

36.8 

Hardnessi  bv  addition  (Ca+Ma.  as  CaC03> 

(MOL-  1.0  M/1-CaC03> 
No.  of  Saarles 

27 

31 

32 

32 

32 

No.  Abovo  HDL 

27 

31 

32 

32 

32 

Arlthaotic  Moan 

134.7 

167.9 

131.8 

131.3 

132.3 

Standard  Deviation 

13.3 

28.6 

22.4 

22.8 

22.4 

Oooaotric  Moan 

134.0 

163.2 

149.9 

149.3 

130.3 

Snread  Factor 

1.10 

1.20 

1.18 

1.18 

1.  18 

Median  Value 

134 

171 

136 

156 

136 

90*  Loss  Than 

134 

193 

173 

172 

174 

Hasnosiua 

(HDL-  0.1  M/I  > 

No.  of  Saarlos 

27 

31 

32 

32 

32 

No.  Abovo  HDL 

27 

31 

32 

32 

32 

Arlthaotic  Moan 

7.09 

7.01 

6.77 

6.72 

6.73 

Standard  Deviation 

0.74 

1.13 

1.03 

1.07 

1.06 

Oooao trie  Moan 

7.03 

6.91 

6.68 

6.63 

6.64 

Spread  Factor 

1.11 

1.19 

1.18 

1.19 

1.  1* 

TABLE  0-2-3 

PROCESS  PERFORMANCE  —  17  MARCH  1982  TO  6  JULY  1982  (PHASE  IS) 
MAJOR  CATIONS.  ANIONS.  AND  NUTRIENTS 
(Continued) 


EEWTP 

Finished 

Water 


Blandad 

Influent 


Sedimentation 

Effluent 


Duel  Medie 
Filter 
Effluent 


Finel 

Carbon  Cols 
Effluent 


Mutiw 

(MDL-  0.3  me/1 ) 

Me.  of  Sammies 

27 

31 

32 

32 

32 

Me.  Above  MDL 

27 

31 

32 

32 

32 

Arithmetic  Mean 

8.17 

4.** 

4.89 

4.  *2 

4.  *3 

Standard  Deviation 

0.98 

1.32 

1.12 

1.12 

1.14 

Geometric  Mean 

8.  IS 

4.41 

4.39 

4.42 

4.43 

Seread  Factor 

1.11 

1.44 

1.40 

1.40 

1.41 

Median  Value 

8.1 

4.9 

4.9 

4.9 

8.0 

90%  Lee*  Than 

8.9 

S.S 

S.S 

S.S 

8.* 

Sodium 

(MOL-  0.1  me/1 > 

No.  of  Saa-tes 

27 

31 

32 

32 

32 

No.  Above  MDL 

27 

31 

32 

32 

32 

Arithmetic  Mean 

22.63 

20.89 

20.  *3 

20.89 

23.17 

Standard  Deviation 

2.38 

*.0* 

8.73 

8.99 

8.94 

Geometric  Mean 

22.81 

19.14 

19.30 

19.81 

22.00 

Reread  Factor 

1.11 

1.8* 

1.83 

1.84 

1.44 

Median  Value 

22.* 

22.3 

22.1 

22.2 

24.9 

90%  Lees  Than 

24.2 

28.8 

28.2 

28. 4 

28.2 

Alkalinity 

(MDL-  2.7  ae/1-CaC03> 
No.  of  Sammies 

23 

27 

28 

No.  Above  MDL 

23 

27 

28 

Arithmetic  Moan 

8*.  78 

89.07 

*1.79 

Standard  Deviation 

14.81 

13.80 

11.91 

Geometric  Mean 

84.87 

87.84 

*0.*3 

Reread  Factor 

1.31 

1.2* 

1.22 

Median  Value 

89.0 

87.0 

*1.0 

90%  Less  Than 

78.0 

78.0 

7*.0 

Bromide 

(MOL-  0.003  me/1 > 

Ms.  of  t series 

23 

27 

28 

No.  Above  MDL 

23 

27 

8 

Arithmetic  Mean 

0.0734 

0.0*8* 

0.0044 

Standard  Deviation 

0.0343 

0.0394 

0.009* 

OeosMtric  Moan 

0.0*81 

0.0804 

0.0004 

Reread  Factor 

l.*7 

2.30 

10.49 

Median  Value 

0.0*7 

0.0*4 

ND 

90%  Less  Than 

0. 120 

0. 12 

0.014 

Chloride 

(MOL-  0.1  ae/1> 

No.  Of  Sammies 

23 

27 

28 

No.  Above  MOL 

23 

27 

28 

Arithmetic  Mean 

48.74 

39.93 

43.39 

Standard  Deviation 

8.29 

13.  *4 

13.71 

Geometric  Mean 

48.48 

38.77 

39. *8 

3eread  Factor 

1.12 

1.78 

t.*S 

Median  Value 

48.0 

44.0 

47.0 

90%  Less  Than 

82.0 

83.0 

84.0 

TAILS  0-2-3 

WOCIM  PERFORMANCE  —  17  MARCH  1912  TO  6  JULY  1982  (PHASE  IB) 
MAJOR  CATIONS,  ANIONS,  AM)  NUTRIENTS 
(Continued) 


Blended 

Influent 

SedlMAtation 

Effluent 

Dual  Media 
Filter 
Effluent 

Final 

Carbon  Coluan 
Effluent 

EEUTP 

Finished 

Hater 

CvulN,  Total 

(MOL-  0.008  M/I) 

Mo.  o#  SomIos 

2b 

32 

No.  Mm  MIL 

11 

0 

Arithnetlc  Noon 

0.0049 

NO 

Standard  Deviation 

0.0031 

Oe one trie  Neon  . 

0.0044 

Spread  Factor 

1.64 

Median  Waive 

NO 

ND 

FOX  Leoo  Than 

0.007 

ND 

Fluoride 

(MOL-  0.10  no/1 > 

No.  of  Snarl eo 

23 

27 

28 

No.  Aheve  MIL 

23 

24 

29 

Ar ithnetlc  Naan 

0.49 

0.24 

0.29 

Standard  Deviation 

0.08 

0.10 

0.10 

Ooenetric  Mean 

0.44 

, 

0.22 

0.23 

Inroad  Factor 

1.19 

1.98 

1.96 

Median  Value 

0.4 

0.3 

0.3 

FOX  Leoo  Than 

0.9 

0.3 

0.39 

Nltreeea.  Nitrite  ♦  Nitrate 

(NBL-  0.02  ne/1-N) 

No.  «f  Sana) as 

23 

27 

30 

28 

Me.  Aheve  MIL 

23 

27 

30 

28 

Ar ithnetlc  Mean 

6.78 

9.92 

9.89 

9.86 

Standard  Deviation 

1.21 

2.32 

2.32 

2.33 

Ooenetric  Mean 

6.66 

9.13 

9.13 

9.09 

Spread  Factor 

1.21 

1.91 

1.87 

1.87 

Median  Value 

7.0 

7.0 

6.7 

6.9 

FOX  Leoo  Than 

8.1 

7.8 

7.8 

8.0 

Nltreeea.  Aanonia 

(NBL-  0.02  m/1— N) 

No.  of  Sanpleo 

23 

27 

31 

28 

No.  Above  MX. 

21 

18 

14 

9 

Arithnetlc  Mean 

0.299 

0.219 

0.090 

0.046 

Standard  Deviation 

0.449 

0.449 

0.200 

0.123 

Ooenetric  Mean 

0.127 

0.038 

0.019 

0.008 

Spread  Factor 

3.73 

6.99 

7.28 

9.86 

Median  Value 

0.11 

0.03 

ND 

NO 

FOX  Leoo  Than 

0.99 

1.30 

0.  16 

0.071 

Mitroeen,  Total  KJeldahl 

(MOL-  0.2  m/I-N) 

No.  of  SOMlea 

23 

27 

31 

28 

No.  Above  MOL 

23 

19 

11 

9 

Arithnetlc  Mean 

0.97 

0.90 

0.29 

0.18 

Standard  Deviation 

0.61 

0.99 

0.40 

0.26 

Ooenetric  Mean 

0.83 

0.30 

0.  13 

0.09 

Spread  Factor 

1.70 

2.71 

3.62 

4.24 

Median  value 

0.7 

0.3 

ND 

ND 

FOX  Loot  Than 

1.7 

1.8 

0.6 

0.29 

TABLE  0-2-3 

CSSS  PERFORMANCE  —  17  WWW  I  19*2  TO  6  JULY  19*2  (PH 099  ID 
MAJOR  CATIONS.  ANIONS.  AND  NUTRIENTS 
(Continued) 


11  ended 

Indigent 


Sediaentetien 

Effluent 


Duel  Wedie 
Filter 
Effluent 


Fine) 

Cor bon  Colu 
Effluent 


6EHTP 

Finished 

Weter 


Ortho  Rhesnhete 

(MOL-  0.01  ne/1-F) 

No.  of  Seanles 

23 

27 

31 

No.  Above  MIL 

23 

3 

2 

Arithmetic  Ween 

0.212 

0.011 

0.001 

Stenderd  Oevietion 

0.014 

0.017 

0.012 

Qeonetr  i  c  Ween 

0.1SS 

8rreed  Fee ter 

1.41 

Nedien  Value 

0.  IS 

NO 

ND 

SOX  Lees  Than 

0.3S 

0.04 

NO 

Si lice 

(MOL-  0.2  ee/1 ) 
No.  of  Sammies 
No.  Above  NDL 


Arithmetic  Ween 
Stenderd  Devletion 

Qeometric  Ween 
Spread  Feetor 

Nedien  Value 
9CX  Lee*  Then 


Sulfate 

(NDL-  0.*  m/1  ) 

No.  of  Saddles 

23 

27 

21 

No.  Above  MOL 

23 

27 

28 

Arithmetic  Ween 

31.91 

41.  IS 

60.09 

Standard  Deviation 

4.04 

7.41 

7.78 

Geometric  Mean 

31.24 

40.73 

99.92 

Spread  Factor 

1.13 

1.13 

1.19 

Hedien  Value 

39.0 

62.0 

62.0 

SOX  Less  Then 

44.0 

70.0 

69.0 

G-2-10 


nmvnt  infimwAiirr 
rTHKCSS  rtnrWvW^E 


TABLE  0-2-4 

—  17  MARCH  1982  TO  6  JULY  1982  (PHASE  IB) 
TRACE  METALS 


Blended 

Inf (uont 

Sodlaontation 

Effluent 

Dual  Madia 
Filter 
Effluent 

Final 

Carbon  Coluan 
Effluent 

EEWTP 

Finished 

Water 

Aluminum 

(MOL-  0.003  M/1  ) 

Nd.  of  SuolM 

27 

31 

32 

32 

32 

No.  Alio vo  MOL 

27 

31 

32 

32 

32 

Arithmetic  Naan 

0.911S 

1.2348 

0.3149 

0.1991 

0.2081 

ttwNtrd  Dovlation 

0.7739 

0.4910 

0.2031 

0.1317 

0.1801 

Oeoemtric  Moan 

0.4214 

1.1331 

0.2448 

0.1487 

0.1401 

Spread  Factor 

2.94 

1.43 

1.81 

1.74 

2.14 

Median  VaTuo 

0.410 

1.240 

0.290 

0.190 

0. 190 

90S  Loos  Than 

2.490 

1.970 

0.490 

0.280 

0.320 

Araenic 

(MOL-  0.0002  n#/1 ) 


Ne.  of  Saar led 

27 

31 

32 

32 

32 

No.  Above  MOL 

27 

27 

27 

28 

28 

Arithmetic  Mean 

0.00130 

0.00118 

0.00044 

0.00058 

0.00058 

Standard  Deviation 

0.00090 

0.00299 

0.00023 

0.00030 

0.00034 

Geometric  Mean 

0.00110 

0.00094 

0.00042 

0.00051 

0.00050 

Spread  Factor 

1.79 

2.77 

1.73 

1.77 

1.85 

Median  Value 

0.0011 

0.0009 

0.0009 

0.0004 

0.0005 

9QX  Ladd  Than 

0.0028 

0.0012 

0.0007 

0.0009 

0.0010 

Barium 

(MOL-  0.002  ne/1  > 

No.  of  Sampled 

27 

31 

32 

32 

32 

Me.  Abeve  MOL 

27 

31 

32 

31 

32 

Arithmetic  Mean 

0.0427 

0.0319 

0.0289 

0.0247 

0.0293 

Standard  Deviation 

0.0234 

0.0111 

0.0072 

o.ooeo 

0.0062 

Qeemotrlc  Moan 

0.0383 

0.0294 

0.0274 

0.0228 

0.0244 

Spread  Factor 

1.97 

1.49 

1.29 

1.48 

1.28 

Median  Value 

0.037 

0.031 

0.027 

0.023 

0.024 

90Z  Lead  Than 

0.079 

0.041 

0.038 

0.033 

0.031 

Boron 

(MOL-  0.0040  no/ll 

No.  of  Sampled 

27 

31 

32 

32 

32 

Ne.  Abeve  MOL 

27 

31 

31 

31 

32 

Arithmetic  Mean 

0.09014 

0.04904 

0.04489 

0. 04786 

0.04720 

Standard  Deviation 

0.02099 

0.07949 

0.01839 

0.02055 

0.01747 

Geometric  Mean 

0.04941 

0.09945 

0.04191 

0.04203 

0.04370 

Spread  Factor 

1.40 

1.75 

1.83 

1.84 

1.51 

Median  Value 

0.0909 

0.0949 

0.0509 

0.0481 

0. 0449 

90X  Ladd  Than 

0.0489 

0.0914 

0.0693 

0.0678 

0.0690 

Cadmiumi  furnace  AAS 

(MOL-  0.0002  ne/1 > 

No.  of  Saddled 

27 

31 

32 

32 

32 

No.  Above  MOL 

14 

11 

11 

6 

6 

ArithdMtic  Mean 

0.00039 

0.00026 

0.00017 

0.00012 

0.00022 

Standard  Deviation 

0.00042 

0.00031 

0.00011 

0.00005 

0.00029 

Geometric  Mean 

0.00023 

0.00013 

0.00016 

0.00016 

0.00004 

Spread  Factor 

2.47 

3.28 

1.74 

1.22 

6.62 

Median  Value 

0.0002 

ND 

ND 

ND 

ND 

90X  Ladd  Than 

0.0009 

0.0007 

0.0003 

0.0002 

0,0006 

PROCESS  PERFORMANCE 


TABLE  0-2-4 

—  17  MARCH  1982  TO  6  JULY  1982  (PHASE  !B> 
TRACE  METALS 
(Continued) 


Blondod 

Inf luont 

Sodioontotlon 

Eff luont 

Dual  Modi* 
Filtor 
Effluont 

Final 

Carbon  Column 
Effluont 

EEWTP 

Finiihed 

Motor 

CkrMluai  furnace  AAS 
(MOL-  0.0002  M/1  > 

No.  of  SOMlOO 

27 

31 

32 

32 

32 

No.  AOovo  MOL 

27 

28 

29 

28 

29 

ArithMtic  Moon 

0.00638 

0.00183 

0.00154 

0.00129 

0.00131 

Stanford  Dovlotion 

0.00341 

0.00117 

0.00165 

0.00095 

0.00101 

OooMtr lc  Noon 

0.00960 

0.00131 

0.00107 

0.00090 

0.00095 

Spread  Poet or 

1.67 

2.69 

2.44 

2.70 

2.42 

Nod Ion  Voluo 

0.0096 

0.0020 

0.0011 

0.0011 

0.0009 

90%  Looo  Than 

0.0130 

0.0032 

0.0023 

0.0026 

0.0025 

Corner I  Him  AA8 

(MOL-  0.0012  M/1 ) 


No.  of  Saorloi 

27 

31 

32 

32 

32 

No.  Above  MOL 

26 

31 

24 

10 

21 

Ar  ithMtic  Moan 

0.00963 

0.00423 

0.00220 

0.00099 

0.00138 

Standard  Deviation 

0.00894 

0.00230 

0.00118 

0.00067 

0.00074 

OeoMtrlc  Moan 

0.00830 

0.00376 

0.00200 

0.00091 

0.00137 

Spread  Factor 

1.81 

1.61 

1.73 

1.78 

1.50 

Median  Value 

0.0084 

0.0038 

0.0023 

ND 

0.0013 

901  Lose  Than 

0.0147 

0.0058 

0.0033 

0.0017 

0.0024 

Iron 

(MOL-  0.003  M/1) 

No.  of  SaaolM 

27 

31 

32 

32 

32 

No.  Above  MOL 

27 

31 

29 

28 

28 

Ar  ithMtic  Moan 

1.7981 

0.3796 

0.0334 

0.0230 

0.0348 

Standard  Deviation 

1.1191 

0.1842 

0.0364 

0.0292 

0.0642 

OeoMtrlc  Moan 

1.5673 

0.3177 

0.0208 

0.0120 

0.0167 

Spread  Factor 

1.65 

2.04 

2.89 

3.32 

3.34 

Median  Value 

1.480 

0.390 

0.023 

0.014 

0.017 

90%  Leo*  Than 

3.210 

0.630 

0.063 

0.040 

0.056 

Load 

(MOL-  0.0003  M/1  > 

No.  of  Saaplos 

27 

31 

32 

32 

32 

No.  Above  MOL 

26 

13 

10 

7 

7 

ArithMtic  Moan 

0.00698 

0.00072 

0.00046 

0.00030 

0.00023 

Standard  Deviation 

0.02009 

0.00174 

0.00084 

0.00043 

0.00017 

OooMtr  1  c  Moan 

0.00206 

0.00022 

0.00014 

0.00010 

0.00016 

Spread  Factor 

3.81 

4.41 

4.54 

3.99 

2.24 

Median  Value 

0.0014 

ND 

ND 

ND 

ND 

90%  Lea*  Than 

0.0099 

0.0010 

0.0006 

0.0005 

0.0006 

Lithiuai  f laM  AAS 

(MOL-  0.0004  m/1  ) 

No.  of  Saaple* 

27 

31 

32 

32 

32 

No.  Above  MDL 

27 

31 

32 

32 

32 

ArithMtic  Mean 

0.00554 

0.00514 

0.00480 

0.00505 

0.00735 

Standard  Deviation 

0.00276 

0.00354 

0.00344 

0.00367 

0.01663 

OeoMtrlc  Moan 

0.00516 

0.00444 

0.00416 

0.00435 

0.00451 

Spread  Factor 

1.40 

1.67 

1.68 

1.69 

2.00 

Median  Value 

0.0049 

0.0045 

0.0042 

0.0045 

0.0042 

90%  Lee*  Than 

0.0078 

0.  0068 

0.0058 

0.0062 

0.0067 

Maneaneoe 

(MOL-  0.0010  ae/1 1 

No.  ef  Dean lea 

27 

31 

32 

32 

32 

i 

i 

9 

i 

27 

31 

32 

19 

27 

t 

- 

Arithaetlc  Mean 

0.31330 

0.14349 

0.03471 

0.00987 

0.00921 

Standard  Deviation 

0.39399 

0.0934* 

0.09089 

0.01290 

0.01229 

Ooeaetric  Mean 

0.23*99 

0.1187* 

0.01898 

0.001*9 

0.0049* 

Onroad  Factor 

1.91 

1.84 

2.82 

9.48 

3.63 

II 

Median  Value 

0.20*0 

0. 1000 

0.0199 

0.0017 

0.0099 

FOX  Less  Than 

0.9430 

0.2440 

0.099* 

0.0099 

0.0203 

Ihrearr 

(MOL-  0.00027  am/ 1) 

Nt.  (f  (MWlN 
Na.  «Nv*  MOL 

Arithaetlc  H>— 
Standard  Deviation 

Ooonotr ic  Mean 
Srread  Factor 

Median  Value 
FOX  Lees  Than 


Nickel 

(MOL-  0.0010  as /I > 

No.  of  taflei 
No.  Move  MOL 

Arithaetlc  Mean 
Ota* OarC  Deviation 

Oooaetrlc  Mean 
Srread  Factor 

HoC lan  value 
FOX  Less  Than 


Sole* Ion 

(MOL-  0.0002  ne/1 ) 


Arithaetlc  Mean 
Standard  Deviation 

Oeeawtric  Mean 
Srread  Factor 

Nadia*  value 
FOX  Lose  Than 


Oliver!  furnace  MO 
(M9L-  0.0002  ae/1 ) 
No.  of  Dannies 
He.  Move  MBL 

Arithaetlc  Naan 
Standard  Deviation 

Oeoaotrlc  Naan 
Onroad  Factor 

Nod tan  value 
FOX  Leas  Than 


0.00019 

0.0000* 


0.00010 

0.00012 

0.00013 

2.20 


0.0004 


0.00021 

0.00021 

0.00007 

3.0* 

NO 

0.0003 


0.00020 

0.00021 

0.00009 

3.00 

NO 

0.0003 


0.00*01 

0.0091* 


0.00420 

0.00999 


0.004* 

0.013* 


0.0029 

0.007* 


0.00347 

0.00499 

0.0014* 

4.29 

0.001* 

0.00*2 


0.00334 

0.00401 

0.00184 

3.23 

0.0021 

0.00*4 


0.00022 

0.00042 


0.0002 


0.00029 

0.00049 

0.00004 
7.  *9 


0.00020 

0.00029 

0.00007 

3.91 


0.0003 


0.00039 

0.00047 

0.00019 

3.10 

NO 

0.0007 


0.00077 

0.00089 


0.00041 

3.22 

0.0004 

0.0024 


0.0001* 

0.00019 

0.00008 

2.89 

ND 

0.0003 


0.00011 

0.00002 


0.00013 

0.00013 


0.0002* 

0.00022 

0.00020 

2.17 


0.0009 


0.00341 

0.00482 

0.00149 

4.20 

0.0020 

0.0084 


0.00021 

0.00039 

0.00006 

4.31 

NO 

0.0004 


0.0  *2 

0-00-  '4 


PROCESS  PERFORMANCE 


TABLE  0-2-4 

—  17  MARCH  1982  TO  6  JULY  1982  (PHA8E  IB) 
TRACE  METALS 
(Continued) 


Blended  SediMntation 

Influent  Effluent 


Due'  Medie 
Filter 
Effluent 


Fine! 

Cerben  Coluan 
Effluent 


EEWTP 

Finished 

Meter 


Titanlua 

(MOL"  0.0020  M/1 ) 


Me.  ef  Seanlee 

27 

31 

32 

32 

32 

Ne.  Above  MOL 

26 

23 

2 

1 

1 

ArithMtlc  Mean 

0.0249 

0.0076 

0.0013 

0.0010 

0.0010 

Standard  Deviation 

0.0199 

0.0052 

0.0013 

0.0002 

0.0002 

OeeMtrie  Mean 

0.0194 

0.0054 

3-read  Factor 

2.13 

2.67 

Median  Value 

0.0193 

0.0077 

NO 

NO 

ND 

90X  Le»e  Than 

0.0408 

0.0140 

NO 

ND 

ND 

Vanadiua 

(MOL-  0.0020  M/1 ) 


Ne.  ef  Saanlee 

27 

31 

32 

32 

32 

Ne.  Above  MOL 

22 

11 

7 

4 

5 

ArithMtlc  Mean 

0.00456 

0.00229 

0.00155 

0.00147 

0.00138 

Standard  Deviation 

0.00232 

0.00227 

0.00130 

0.00131 

0.00122 

OeeMtrie  Mean 

0.00412 

0.00143 

0.00107 

0.00082 

Srread  Factor 

1.72 

2.69 

2.26 

2.37 

Median  Value 

0.0048 

NO 

ND 

ND 

ND 

90%  Lees  Than 

0.0070 

0.0042 

0.0026 

ND 

0.0022 

Zinc*  flea*  AAS 

(MOL-  0.0012  M/1  > 


No.  ef  Saanlee 

27 

31 

32 

32 

32 

No.  Above  MOL 

27 

31 

31 

29 

32 

ArithMtlc  Mean 

0.03466 

0.02302 

0.00806 

0.00743 

0.01656 

Standard  Deviation 

0.02336 

0.01637 

0.00922 

0.01333 

0.02943 

OeeMtrie  Mean 

0.02939 

0.01964 

0.00546 

0.00405 

0.00926 

Srread  Factor 

1.73 

1.70 

2.31 

2.67 

2.49 

Median  Value 

0.0264 

0.0197 

0.0052 

0.0038 

0.0077 

90%  Less  Than 

0.0713 

0.0345 

0.0127 

0.0081 

0.0286 

G-2-14 
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TABLE  0-2-9 

PROCESS  PERFORMANCE  —  17  MARCH  1982  TO  6  JULY  1982  (PHASE  IB> 
RADIOLOGICAL  PARAMETERS 


EEWTP 


Blondod 

Inf luont 

Finished 

Motor 

Gross  Alrlio 

(MOL-  0.1  rCi/1 ) 

No.  of  Soaeles 

7 

7 

No.  Abovo  HDL 

9 

2 

Arithaotlc  Moon 

0.63 

0.24 

Standard  Dovlotion 

0.46 

0.34 

Geoaetric  Moon 

0.37 

0.03 

Srrood  Foctor 

3.80 

11.49 

Nodion  Value 

0. 6 

ND 

90X  Loss  Thon 

1.3 

0.9 

Gross  AIMm  2s  Error 
(MOL-  0.1  rCi/1 ) 


No.  of  Sssirlos 

7 

7 

No.  Abovo  MOL 

7 

7 

Arlthaotic  Moon 

0.64 

0.40 

Stondord  Dovlotion 

0.17 

0.20 

OoosMtric  Moon 

0.44 

0.34 

Srrood  Foctor 

1.29 

1.61 

Modien  Voluo 

0.6 

0.3 

90X  Loss  Thon 

1.0 

0.7 

0 


Gross  Boto 

(MOL-  0.1  rCi/1 I 


No.  of  Sosrlos 

7 

7 

No.  Abovo  MOL 

7 

7 

Arithaotlc  Noon 

6.93 

9.04 

Stondord  Dovlotion 

1.38 

0.69 

Qeoaotrlc  Moon 

6.80 

9.02 

Srrood  Factor 

1.23 

1.14 

Median  Voluo 

7.2 

9.2 

W1  Loss  Thon 

8.9 

9.9 

Gross  Boto  2s  Error 

(MOL-  0.1  rCl/1 ) 

No.  of  Soar 1 os 

7 

7 

No.  Abovo  MOL 

7 

7 

Arithaotlc  Moon 

1.31 

1.16 

Stondord  Dovlotion 

0.12 

0.09 

Gooaotrie  Moon 

1.31 

1.16 

Srrood  Foctor 

1.09 

1.04 

Nodion  Voluo 

1.3 

1.2 

901  Loss  Thon 

1.9 

1.2 

8trontiusr-90  (Noto» 

Analyzed  onW  for  selected  dotes  where  Gross 

Bets  ♦  2  siesta  >  8  rCi/L  at  riant  sites) 

(MOL-  0.2  rCl/1 ) 

No.  of  Soarlos 

1 

No.  Abovo  HDL 

0 

Arithaotlc  Moon 

ND 

Nodion  Voluo 

ND 

90X  Loss  Thon 

ND 

G-2-15 


TABLE  0-2-3 

PROCESS  PERFORMANCE  —  17  MARCH  1982  TO  6  JULY  1982  (PHASE  IB) 
RADIOLOGICAL  PARAMETERS 
(Continued) 


Blended 

Influent 


EEWTP 

Finiehed 

Meter 


Strontium-90  2s  error 


(MDL-  0.2  nCi/1 ) 

No.  of  Semnles  1 

No.  Above  MDL  0 

Arithmetic  Meen  0.3 

Medien  Velue  0.3 

90%  Less  Then  0.3 


Tritium 

(MDL-IOOO  pCi/1 > 

No.  of  Semeles  1 

No.  Above  MDL  0 

Arithmetic  Meen  NO 


2 

O 

ND 


Medien  Velue 
90%  Less  Then 


ND 

ND 


ND 

ND 


TABLE  0-2-6 


MICROBIOLOGICAL  PARAMETERS 
(Continued) 


Blended 

Influent 


Dual  Media 
Filter 
Effluent 


Final 

Carbon  Coluan 
Effluent 


EEWTP 

Finished 

Water 


(MOL-O. 18  MRN/100  allUQL-240  MPN/100  all 
No.  of  Saaples 
No.  of  Positives 
No.  of  TNTC 

Oeoaetric  Mean 
Spread  Factor 

Median  Value 
POX  Less  Than 
Maxiaua  Value 


)  saaples! 

15 

69 

13 

55 

0 

0 

2.347 

0.647 

P.88 

4.71 

2.70 

0.50 

54.00 

4.90 

54.00 

13.00 

Fecal  Colifora  (confirmed) i  O. 1 .0.01 • 0.001  al  voluaes  Cerab 
(MOL-190  MPN/lOO  a 1 t UQL-240000  MPN/100  a) 

No.  of  Samples  13 
No.  of  Positives  13 
No.  of  TNTC  O 


Oeoaetric  Mean 
Spread  Factor 


4872.3 

2.24 


Median  Value 
POX  Less  Than 
Maxiaua  Value 


Standard  Plate  Counti  1  al  voluae  Cerab  samples! 
(MDL-1.0  colonies/al) 

No.  of  Saaples 
No.  of  Positives 

Oeoaetric  Mean 
Spread  Factor 

Median  Value 
90X  Less  Than 
Maxiaua  Value 


478.1 

5.09 


175.0 

3.23 


Standard  Plate  Counti  0.01  al  voluae  Carab  samples! 
(MDL-100  colonies/al > 

No.  of  Saaples  13 

No.  of  Positives  13 


Oeoaetric  Mean 
Spread  Factor 

Median  Value 
POX  Less  Than 
Maxiaua  Value 


15950. 4 
2.54 

13650 

38000 

160000 


Salaonellai  1000  al  voluae  Cerab  s 
< MOL -0.022  MPN/lOO  a IDOL-  0.16 
No.  of  Saaeles 
No.  of  Positives 
No.  of  TNTC 


•  les! 
4/100  al  ) 


Median  Value 
90X  Less  Than 
Maxiaua  Value 


0-2-18 


TABLE  0-2-6 


MICROBIOLOGICAL  PARAMETERS 
(Continued) 


Blandad 
Inf  1  u*nt 


Dual  Madia 
FI  I  tar 
Eff luant 


Final 

Carbon  Coluan 
Eff luant 


EEWTP 
Fini (had 
Uatar 


Salaonalla<  100  al  voluaa  Carab  saapl asl 

(MDL-O.22  MPN/XOO  allUQL-  1.6  MPN/100  all 
No.  of  Saaplas  3 

No.  of  Positivas  2 

No.  of  TNTC  0 


Gaoaatric  Maan 
Spraad  Factor 


Not 

Cal culatad 


Madian  Valua 
90X  Lass  Than 
Maxiaua  Valua 


0.22 

0.22 

0.22 


Endotoxin  Csrab  saaplasl 
( MDL«0. 006  na/al ) 


No.  of  Saaplas  1 

No.  Abova  MDL  1 

Arithaatic  Maan  2.5000 

Oaoaatric  Maan  2.500 

Spraad  Factor  1 . 000 

Madian  Valua  2.500 

90X  Lass  Than  2.500 


G-2-19 
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TABLE  0-2-7  (A) 

PROCESS  PERFORMANCE 
16  MARCH  1782  TO  6  JULY  1782 
VIRUS  ASSAY 


EEWTP  Blended  Influent 
(See  Table  P-7  far  Rasul ts) 


EEWTP  Finished  Water 
(See  Table  H-7  for  Results) 


fe* 
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TABLE  0-2-9 

PROCESS  PERFORMANCE  --  17  MARCH  1982  TO  6  JULY  1982  (PHASE  IB) 
ORGANIC  SURROGATE  PARAMETERS  —  TOC  AND  TOX 


Blended 

Influent 

Sediaentation 

Effluent 

Dual  Media 
Filter 
Effluent 

Lead 

Carbon  Coluan 
Effluent 

Final 

Carbon  Coluan 
Effluent 

EEWTP 

Finished 

Mater 

Total  Oreanic  Carbon! 

_DC80  ” 

(MDL-O.06  ao/l-C) 

No.  of  Saatlii 

51 

62 

62 

53 

59 

41 

No.  Abovo  MOL 

51 

62 

62 

53 

59 

41 

Arithaetic  Moan 

4.72 

2.71 

2. 10 

1.58 

1.25 

1.30 

Standard  Doviation 

1.10 

0.48 

0.34 

0.39 

0.41 

0.39 

Geoaetric  Moan 

4.63 

2.66 

2.08 

1.52 

1.16 

1.23 

Spread  Factor 

1.21 

1.22 

1.17 

1.33 

1.54 

1.44 

Median  Value 

4.7 

2.8 

2.1 

1.6 

1.3 

1.3 

907  Lee*  Than 

5.3 

3.2 

2.4 

1.9 

1.7 

1.8 

Total  Oreanlc  Carbont 

DC80  Corah 

saaplesl 

(MOL >0.00  ae/l-C) 

No.  of  Saswles 

107 

107 

107 

104 

107 

107 

No.  Above  MOL 

107 

107 

107 

104 

107 

107 

Arithaotic  Mean 

4.19 

2.87 

2.50 

1.93 

1.57 

1.59 

Standard  Deviation 

0.61 

0.47 

0.41 

0.53 

0.52 

0.52 

Oeoaetric  Mean 

4.15 

2.83 

2.47 

1.86 

1.47 

1.49 

Spread  Factor 

1.15 

1.20 

1.18 

1.33 

1.48 

1.48 

Median  Value 

4.1 

2.9 

2.5 

1.9 

1.6 

1.6 

907  Leas  Than 

4.8 

3.3 

3.0 

2.4 

2.2 

2.1 

Total  Orsanic  Halosen 
(MDL-3.9  ua/l-CI) 


No.  of  Saaples 

SI 

63 

62 

49 

60 

41 

No.  Abovo  MOL 

51 

63 

62 

49 

60 

40 

Arithaotic  Mean 

79.02 

30.24 

33.24 

23.86 

19.  18 

39.00 

Standard  Deviation 

23.79 

13.93 

9.83 

10.29 

11.30 

13.93 

Oooaotric  Moan 

76.70 

47.99 

33.39 

24.22 

17.06 

32.28 

Spread  Factor 

1.2S 

1.38 

1.40 

1.33 

1.80 

2.08 

Hodlan  Value 

73.0 

30.0 

33.0 

23.0 

20.0 

40.0 

907  Less  Than 

93.0 

65.0 

43.0 

40.0 

30.0 

60.0 

G-2-22 
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TABLE  0-2-10 

PROCESS  PERFORMANCE  —  17  MARCH  1992  TO  6  JULY  1982  (PHASE  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  ALKANES 


Bl«nd#d 

Influent 

Sodinontotion 
Eff lu.nt 

Dual  M«di* 
Filter 
Effluent 

L«*d 

Carbon  Column 
Eff luont 

Final 

Carbon  Column 
Eff luont 

EEWTP 

Finished 

Uator 

Chi orof oral  LLE  ECO 
( IDL-  0.1  u*/IIMDL- 
No.  of  SupIm 

0.3  u*/1 ) 

32 

61 

61 

52 

57 

41 

No.  Dot.ct.d 

32 

33 

56 

46 

38 

36 

No.  Abov.  MOL 

32 

54 

54 

42 

29 

34 

Arithaotic  Moon 

1.81 

1. 11 

1.01 

0.82 

0.68 

2.35 

Standard  Doviotlon 

0.76 

0.49 

0.43 

0.55 

0.96 

1.95 

OooootHc  Moon 

1.68 

1.00 

0.91 

0.67 

0.32 

1.47 

Sorood  Factor 

1.44 

1.78 

1.76 

2.06 

3.79 

3.22 

Hodion  Valu* 

1.6 

1.2 

1.1 

0.7 

0.3 

2.1 

90*  Loot  Thon 

2.6 

1.6 

1.4 

1.3 

2.4 

5.2 

CMoroftr.i  pur..  6  trop 
(IDL-  0.1  u./llMDL-  0. 
No.  of  SupIo 

GCMS 

2  u./l> 

6 

8 

8 

8 

No.  Oot.ct.d 

6 

6 

6 

8 

No.  Abov.  MDL 

6 

4 

4 

7 

Arithaotic  Moon 

1.72 

0.38 

0.38 

1.47 

St.ndard  Doviotlon 

1.40 

0.36 

0.45 

0.96 

6« o.« trie  Moon 

1.41 

0.22 

0.20 

1.08 

Spr.od  Factor 

1.79 

3.07 

3.21 

2.55 

Median  Valu. 

1.3 

NQ 

NQ 

1.3 

90*  L...  Than 

4.3 

0.9 

1.4 

3.2 

Haxiaua  Valu* 

4.3 

0.9 

1.4 

3.2 

Broaodichloroa.than.1 

LLE  ECO 

(IDL-  0.1  u./llMDL- 

0.3  u./l ) 

No.  of  Saapl*. 

32 

61 

61 

32 

37 

41 

No.  Dot.ct.d 

32 

33 

34 

37 

11 

40 

No.  Abov.  MDL 

29 

16 

12 

6 

7 

34 

Arithaatic  Moan 

0.38 

0.22 

0.20 

0.23 

0.22 

2.36 

Standard  Doviation 

0.36 

0.11 

0.07 

0.27 

0.43 

1.66 

Oooa.tr ic  Moan 

0.29 

■  0.24 

Not 

1.56 

Spr.ad  Factor 

1.96 

1.33 

Cal culat.d 

3.11 

Hadian  Valua 

0.3 

NQ 

NQ 

NQ 

NO 

2.3 

90*  L.»»  Than 

0.3 

0.3 

0.3 

NQ 

1.2 

3.6 

Broaod 1 chi  or oa. than. i 

pur*,  b  trap  OCHS 

(IDL-  0.1  u./ 1 V MDL— 

0.2  u./l> 

No.  of  Saapl*. 

6 

8 

8 

8 

No.  Dot.ct.d 

3 

1 

1 

7 

No.  Abov*  MOL 

2 

0 

1 

7 

Arithaotic  M.an 

0.27 

NQ 

0.  12 

1.56 

Standard  Doviation 

0.41 

0.  19 

0.85 

Oooa.tr i c  Moan 

0. 10 

1.19 

Spr.ad  Factor 

4.12 

2.56 

Modian  Valu. 

NO 

NO 

NO 

1 . 7 

.90*  L.*«  Than 

1.1 

NQ 

0.6 

2.6 

Haxiaua  Vatu. 

1.1 

NQ 

0.6 

2.6 

Broaodichloroa.than.1  CLS 
(IDL-  0.001  u./llMDL- 
No.  of  Saapl. • 

oens 

0.070  u»/l  ) 

6 

7 

8 

6 

No.  Dot.ct.d 

6 

7 

4 

6 

No.  Abov.  MDL 

5 

6 

3 

6 

Aritha«tic  Moan 

0. 1686 

0. 1532 

0.2764 

0.*68: 

Standard  Deviation 

0. 1632 

0.0912 

0.6593 

0.963/; 

Oooa.tr ic  Moan 

0.1277 

0. 1383 

0.0328 

0.  666: 

Spr.ad  Factor 

2.09 

1.77 

9.58 

2.37 

Modian  Valu. 

0.120 

0.  120 

ND 

0.510 

90*  L.*»  Than 

0.490 

0.270 

1.900 

2.800 

Haxiaua  Valu. 

0.490 

0.270 

1  .°00 

2.300 
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TABLE  0-2- JO 

PROCESS  PERFORMANCE  —  17  MARCH  1982  TO  6  JULY  1982  (PHASE  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOOE MATED  ALKANES 
(Continued) 


■1 ended 

Influent 


Sedimentation 

Effluent 


Duel  Media 
Filter 
Effluent 


Lead 

Carbon  Column 
Effluent 


Final 

Carbon  Column 
Effluent 


EEWTP 

Finiihed 

Hater 


Dibromochloromethanei  LLE 

ECO 

(IDL-  0.1  u*/1IHDL-  0. 

2  u*/!> 

No.  of  Sample* 

92 

No.  Detected 

4* 

No.  Above  MOL 

14 

Arithmetic  Moan 

0.23 

Standard  Deviation 

0.30 

Geometric  Mean 

0.09 

Srread  Factor 

3.03 

Median  Value 

NO 

90X  Lee*  Than 

0.2 

Dibr omoch 1  or ome thane > 

puroe  1  trap  OCHS 

(IDL-  0.1  uo/ltMDL- 

0.4  u*/1) 

No.  of  Sample* 

6 

No.  Detectod 

0 

No.  Above  MOL 

0 

Arithmetic  Moan 

NO 

Standard  Deviation 

Geometric  Moan 

Spread  Factor 

Median  Value 

NO 

90X  Los*  Than 

NO 

Maximum  Value 

NO 

Dibromochloromethanei  CLS 

OCHS 

( IDL-  0.001  uo/llHDL- 

0.090  uo/1) 

No.  of  Sample* 

4 

7 

9 

6 

No.  Detected 

6 

7 

4 

6 

Ne.  Above  MOL 

3 

2 

2 

6 

Arithmetic  Mean 

0.1248 

0.0496 

0.0604 

4.0717 

Standard  Deviation 

0.1648 

0.0393 

0.1063 

5.4814 

Geometric  Moan 

0.0992 

0.0328 

0.0149 

1 . 7877 

Spread  Factor 

3.98 

2.31 

6.89 

4-45 

Median  Valua 

NQ 

NO 

ND 

2.400 

902  Los*  Than 

0.490 

0.110 

0.300 

15.000 

Maximum  Value 

0.490 

0.110 

0.300 

15.000 

Bromoformi  LLE  ECO 

(IDL-  0.1  u*/l (MOL— 

0.2  u*/l) 

No.  of  Sample* 

52 

No.  Detectod 

3 

No.  Above  MDL 

3 

Arithmetic  Mean 

0.07 

Standard  Deviation 

0.08 

Geometric  Mean 

Spread  Factor 

Median  Value 

ND 

90X  Le*«  Than 

ND 

G-2-24 


% 

Total  Trihalomethanesi 
UDL-  0.1  us/IIMOL- 
No.  of  Samples 

LLE  ECD 

0.2  ue/1) 

32 

61 

61 

32 

57 

42 

No.  Detected 

32 

36 

36 

46 

38 

42 

T 

1 

No.  Above  MOL 

32 

34 

34 

44 

33 

39 

ArltlWMtic  Moan 

2.36 

1.37 

1.23 

1.01 

0.89 

9.  16 

Standard  Deviation 

1.42 

0.38 

0.31 

0.88 

1.32 

3.68 

Oeometr i c  Mean 

2.11 

1.13 

1.06 

0.71 

0.28 

3.77 

} 

Spread  factor 

1.34 

2.13 

2.11 

2.60 

3. 10 

3.93 

J: 

y 

Median  Value 

2.0 

1.5 

1.4 

0.8 

0.3 

10. 1 

90Z  Less  Than 

3.1 

1.9 

1.7 

1.5 

3.9 

14.0 

Bromochloroaethanei  purn  li  trap  OCHS 
CIDL-  0.1  ue/llMDL«  0.6  us/I) 

No.  of  Sam pi  o»  6 
No.  Ootoetod  0 
No.  Above  MOL  0 


Arithmetic  Moon 


Median  Value 
90X  Leas  Than 
Maxiaua  Value 


Bromoswthanei  puree  t>  trap  OCMS 
(IDL»  0.1  uo/1IM0Lp  0.3  ue/l> 
No.  of  Samples  6 

No.  Detected  0 

No.  Above  MOL  0 


Arithmetic  Mean 


Median  Value 
90X  Lest  Than 
Maximum  Value 


G-2-25 
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TABLE  0-2-10 

PROCESS  PERFORMANCE  —  17  MARCH  1982  TO  6  JULY  1982  (PHASE  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  ALKANES 
(Continued) 


Blended 

Influent 

Sedlaentation 

Effluent 

Dual  Media 
Filter 
Effluent 

Lead 

Carbon  Coluan 
Effluent 

Final 

Carbon  Coluan 
Effluent 

EEWTP 

Finished 

Water 

Carbon  Totrachl  or ida> 

LLE  ECO 

(IDL-  0.1  ub/IIMOL' 

•0.2  ue/1 ) 

No.  of  Saaplos 

52 

&2 

61 

52 

57 

41 

No.  Detected 

3 

2 

2 

1 

IS 

3 

No.  Abova  MOL 

0 

0 

0 

0 

2 

0 

Arlthaetic  Moan 

NO 

NQ 

NQ 

NQ 

0.08 

NQ 

Standard  Deviation 

0.05 

Median  Value 

ND 

NO 

ND 

ND 

ND 

ND 

90%  Lee*  Than 

NO 

ND 

ND 

ND 

NQ 

ND 

Carbon  Tetrachloride*  puree  t>  trw  OCMS 
( IDL—  0.3  ue/llMDL-  O.S  u*/1 ) 


No.  of  Saaples 

6 

8 

8 

8 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arlthaetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

NO 

ND 

ND 

ND 

Mexiaua  Value 

ND 

ND 

ND 

ND 

Chloroaethene*  pure*  li  trap  OCMS 
(IDL-  0.1  ue/llMDL-  0.4  ue/1) 


No.  of  Saaples 

6 

8 

8 

8 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arlthaetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

NO 

ND 

NO 

Mexiaua  Value 

NO 

ND 

ND 

ND 

Diehl orodif luoroaethanei 

purse  fc  trap  OCMS 

(IDL-  0.1  ue/1 1MDL-NA 

ue/1 ) 

No.  of  Saaples 

6 

8 

8 

8 

No.  Detected 

0 

0 

0 

0 

No .  Above  MOL 

0 

0 

0 

0 

Arlthaetic  Mean 

NO 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Mexiaua  Value 

ND 

ND 

ND 

ND 

Diehl  or oaethane  (Methylene  chloride):  puree 

£  trar~OCMS 

(IDL-  0.1  us/llMOL-  2. 

0  ue/1 ) 

No.  of  Saaples 

6 

8 

8 

3 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arlthaetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Mexiaua  Value 

ND 

ND 

ND 

ND 

•  v> 


table  g-c-io 

PROCESS  PERFORMANCE  —  17  MARCH  li:>S2  TO  6  JULY  1P82  (PHASE  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  ALKANES 
<  Continued ) 


Blended  Sedimentation 

fnfluent  Effluent 

Dual  Media 

F i 1  ter 
Effluent 

Lead 

Carbon  Column 
Ef f 1 uent 

Final 

Carbon  Col umn 

E  f  f 1 uent 

EEWTP 

Finished 

Water 

Iodoform*  Purse  Si  tree  GCMS 
(IDL-  0.1  ue/lSMDL-NA  ue/1) 

No.  of  Sample*  6 

3 

q 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

o 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

POX  Le»*  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

Trichl or of  1 uorome thanes 
(IDL-  0.1  ue/ltMDL» 
No.  of  Sample* 

puree  Si  trap  GCMS 

0.4  ue/1  ) 
b 

3 

S 

o 

No.  Detected 

0 

1 

1 

2 

No.  Above  MW. 

0 

0 

0 

1 

Arithmetic  Mean 

ND 

NQ 

NQ 

0.  1 1 

Standard  Deviation 

Median  Value 

ND 

ND 

ND 

0.  \i. 

ND 

POX  Lee*  Than 

ND 

NQ 

NQ 

0.5 

Maximum  Value 

ND 

NQ 

NQ 

0.5 

Chi  oroet*  anei  purse  Sc  trap  GCMS 
< IOL-  0.1  u»/l*HDL-  0.2  ue/1 1 

No.  of  Samples  6 

S 

3 

•S 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

POX  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Val ue 

ND 

ND 

ND 

ND 

1 .2-Dibromoethane*  purse  Si  trap  GCMS 
( IDL*  0.1  ue/1tMDL-  0.1  ue/l> 

No.  of  Sample*  b 

8 

3 

8 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

POX  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Val  ue 

NO 

ND 

ND 

ND 

1 ,2-Dibromoethanei  CLS  GCMS 

(IDL-  0. 002  ue/ 1 I MDL-  0.030  u*/l ) 

No.  of  Sample*  6 

7 

© 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

POX  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

1 .  l-Oichl oroethane:  rur*e  Si  trap  GCMS 
(IDL-  0.1  ue/ 1 1 MDL-  0.6  ue/1) 

No.  of  Sample*  6 

© 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

•j 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Les»  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

TABLE  0-2-10 

PROCESS  PERFORMANCE  —  17  MARCH  1982  TO  6  JULY  1982  (PHASE  IB) 


SYNTHETIC  ORGANIC  CHEMICALS  --  HALOOENATED  ALKANES 
(Continued) 

Bl*nd*d 

Inf 1  want 

Dual  Media 

Sedimentation  Filter 

Effluent  Effluent 

Lead 

Carbon  Coluan 
Effluent 

Final 

Carbon  Coluan 
Effluent 

EEWTP 

Finished 

Mater 

> 2-D1 chi  or oe thane i  Pure* 
(IDL-  0.1  ue/ltHEL-  0. 

t>  trap  OCMS 

4  ue/1 ) 

No.  of  Saaples 

6 

8 

8 

8 

No.  Dotectod 

0 

0 

0 

0 

No.  Above  MEL 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

NO 

NO 

ND 

Median  Value 

NO 

NO 

ND 

ND 

9QX  Less  Than 

NO 

NO 

NO 

ND 

Maximum  Value 

NO 

NO 

ND 

ND 

Hexachloroothanei  pur**  8  trap  OCHS 
<  IDL*  0.1  us/IIMOL-NA  u*/l> 


No.  of  Samples 

6 

8 

8 

8 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

ND 

90X  Less  Than 

NO 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

Hexachl oroethanet  CLS  OCHS 


(IDL-  0.010  ue/llHOL- 

0.050  ue/1) 

No.  of  Samples 

6 

7 

8 

6 

a _ m 

No.  Detected 

0 

O 

0 

0 

No.  Above  MEL 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

NO 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

907  Less  Than 

NO 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

Hexachloroothanei  lai*  n*ut.  LLE  OCMS 


(IDL-  0.5  ue/llMDL-  7.5  ue/1) 


No.  of  Samples 

4 

4 

4 

4 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

907  Less  Than 

NO 

NO 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

.  1.2.2-Tetrachloroethanei  puree  It  trap  OCMS 

(IDL-  0.1  us/llMDL- 

0.2  us/1 ) 

No.  of  Samples 

6 

3 

S 

8 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND  1 

1 

Median  Value 

ND 

ND 

ND 

1 

ND  1 

90X  Lets  Than 

NO 

ND 

ND 

ND 

Maximum  Value 

ND 

NO 

ND 

ND 

G-2-28 


•V 


TABLE  0-2-10 

PROCESS  PERFORMANCE  —  17  MARCH  1982  TO  6  JULY  1982  (PHASE  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOOENATED  ALKANES 
(Continued) 


Blended  Sedimentation 
Influent  Effluent 


Dual  Media 
Filter 
Effluent 


Lead 

Carbon  Column 
Effluent 


Final 

Carbon  Column 
Effluent 


EEHTP 

Finished 

4ater 


1 , 1 .2.2-Tetrachl oroethanei  CLS  OCHS 
( IDL-  0.001  us/1 (MDL-  0.050  us/1  ) 


No.  of  Samples 

& 

7 

8 

6 

No.  Detected 

1 

1 

2 

2 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

NO 

NQ 

NQ 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

NQ 

NQ 

NQ 

NQ 

Maximum  Value 

NQ 

NQ 

NQ 

NQ 

1.1. 1-Trichl oroethanei 

puree  &  trap  GCMS 

( IDL-  0.1  us/llMDL- 

0.2  uo/1 ) 

No.  of  Samples 

& 

8 

8 

8 

No.  Detected 

4 

1 

1 

0 

No.  Above  MDL 

2 

0 

1 

0 

Arithmetic  Mean 

0.17 

NQ 

0.11 

ND 

Standard  Deviation 

0.13 

0. 16 

Geometric  Mean 

0.  IS 

Spread  Factor 

1.78 

Median  Value 

NQ 

ND 

ND 

ND 

90%  Less  Than 

0.4 

NQ 

0.5 

ND 

Maximum  Value 

0.4 

NQ 

0.5 

ND 

1. 1.2-Tri chi oroethanei 

purse  <c  trap  OCHS 

(IDL-  0.1  u»/ltHDL- 

0.1  us/1) 

No.  of  Samples 

6 

8 

8 

8 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

1. 1.2-Trichl oroethanei  CLS  OCHS 

(IDL-  0.001  uo/llMDL-  0.070  us/1 ) 

No.  of  Saseles  6 

7 

8 

6 

No.  Detected 

1 

2 

2 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

NQ 

NQ 

NQ 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

NQ 

NQ 

NQ 

ND 

Maximum  Value 

NQ 

NQ 

NQ 

ND 

1.2-Dibromo-3-chloropropanei  purse  L  trap  OCMS 
(IDL-  0.1  us/MMDL-  0.2  us/1  > 

No.  of  Samples  6 

8 

3 

3 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Lest  Than 

ND 

NO 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

G-2-29 


S 


1 .2-Dichloropropanet  runt  Si  trap  GCHS 

(IDL-  0. 1  us/1 1  MOL”  0. 

2  ua/1 ) 

No.  of  Samples 

t> 

8 

No.  Detected 

0 

0 

No.  Above  MDL 

0 

0 

Arithmetic  Mean 

ND 

ND 

Median  Value 

ND 

ND 

90Z  Less  Than 

ND 

ND 

Maximum  Value 

ND 

ND 

TABLE  0-2-11 

PROCESS  PERFORMANCE  --  17  MARCH  1982  TO  6  JULY  1982  (PHASE  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  --  HAL OGE HATED  ALKENES 


tron*-l >  2-Dlchl oroothonoi 

Furoo  it  troF  GCMS 

* 

<  IDL-  0. 1  uo/MMOL-  0. 

3  uo/1 ) 

jr« 

No.  of  SoiifI** 

6 

8 

8 

8 

i* 

STj 

No.  Dotoctod 

0 

0 

0 

0 

!• 

K 

No.  Abo vo  MOL 

0 

0 

0 

0 

| 

Arithmotic  Moon 

ND 

ND 

ND 

ND 

a 

m 

■ 

Modion  Voluo 

NO 

ND 

ND 

ND 

1 

9055  Lot*  Thon 

ND 

ND 

ND 

ND 

►j 

•j 

Max i nun  Voluo 

NO 

NO 

ND 

ND 

■ 

Totrochl oroothonoi  LLE 

ECD 

(IDL-  0.1  uo/llMDL- 

0.4  u#/l > 

No.  of  SoiifI  ot 

52 

No.  Dotoctod 

52 

No.  Abovo  MOL 

30 

Arithnotlc  Moon 

1.08 

Stondord  Dovlotion 

0.90 

Gooiootrlc  Moon 

0.87 

SFrood  Foctor 

1.36 

Modion  Voluo 

0.8 

90X  Lott  Thon 

1.8 

l 

61 

32 

37 

4 

5 

60 

30 

33 

1 

l 

15 

1 

12 

).  48 

0.37 

0.  17 

0.22 

5.38 

0.34 

0.  10 

0.  13 

5.39 

0.22 

0.  2* 

1.92 

2.33 

1.46 

5.4 

NO 

NQ 

NQ 

N 

5.9 

0.6 

NQ 

0.4 

N 

J* 

13 

ft 


i 


li 


i 


i 


TABLE  0-2-11 

PROCESS  PERFORMANCE  --  17  MARCH  1982  TO  6  JULY  1982  (PHASE  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  ALKENES 
(Continued) 


Blended 

Influent 


Sediaentetion 

Effluent 


Tetrachtoroethenei  purse  !■  tree  OCMS 
(IDL-  0.2  us/HMOL-  O.S  ue/1  ) 

No.  of  Samples  8 

No.  Detected  6 

No.  Above  MDL  5 

Arithaetic  Mean  1.26 

Standard  Deviation  1.47 

Oeoaetric  Mean  0.82 

Spread  Factor  2.36 

Median  Value  0.6 

90%  Less  Than  4.2 

Maxiaua  Value  4.2 


Tetrachloroethenei  CLS  OCMS 

(IDL-  0.010  us/1 1  MOL-  0.020  us/1  > 
No.  of  Samples  6 

No.  Detected  6 

No.  Above  MDL  6 

Arithaetic  Mean  1.3117 

Standard  Deviation  1.8164 

Oeoaetric  Mean  0.7907 

Spread  Factor  2.39 

Median  Value  0.310 

90%  Less  Than  3.000 

Maxiaua  Value  3.000 


Trichloroethenei  LLE  ECO 

(IDL-  0. 1 ' US/ 1 1 MDL-  0.3  us/1) 
No.  of  Samples  32 

No.  Detected  28 

No.  Above  MDL  2 

Arithaetic  Mean  0.14 

Standard  Deviation  0.09 

Oeoaetric  Mean 
Spread  Factor 

Median  Value  NO 

90%  Less  Than  NQ 


Trichloroethenei  purse  6  trap  OCMS 
(IDL-  0.1  us/1 1 MDL-  0.7  us/1 ) 
No.  of  Saaples  6 

No.  Detected  0 

No.  Above  MDL  0 

Arithaetic  Mean  ND 

Median  Value  ND 

90%  Less  Than  ND 

Maxiaua  Value  ND 


Trichloroethenei  CLS  OCMS 

(IDL-  0.001  us/1 I MDL-  0.130  us/1) 

No.  of  Samples  6 

No.  Detected  2 

No.  Above  MDL  2 


Arithaetic  Mean 
Standard  Deviation 

Oeoaetric  Mean 
Spread  Factor 

Median  Value 
90%  Less  Than 
Maxiaua  Value 


0.0367 

0.0803 

Not 

Calculated 

ND 

0.200 

0.200 


Dual  Media 
Filter 
Effluent 


Lead 

Carbon  Column 
Effluent 


Final 

Carbon  Column 
Effluent 


EEWTP 

Finished 

Water 


0.3214 

0.3209 

0.2341 

2.09 


0.0139 

0.0296 


ND 

0.073 

0.073 


G-2-32 


0. 1893 
0. 1388 

O. 1357 
1.83 


0.0693 

0.0S23 

0.0946 

1.61 

ND 

0.217 

0.217 


0.0612 

0.0741 

0.0241 

3.  14 

ND 

0. 160 
0. 160 


TABLE  0-2- U 

PROCESS  PERFORMANCE  --  17  MARCH  1982  TO  6  JULY  1992  (PHASE  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  ALKENES 
(Continued) 


Duet  Modi*  Lo«d  Fine)  EEWTP 

Blondod  Sedimentation  Flltor  Carbon  Column  Carbon  Column  Finished 

Influent  Effluent  Effluent  Effluent  Effluent  Mater 


Puree  t> 

trap 

OCMS 

( IDL-  0.1  ue/1  IHDL-NA 

ue/1 ) 

No.  of  Samel ee 

6 

8 

8 

8 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90X  Lee*  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

puree  !■ 

trap 

OCMS 

( IDL-  0.1  ue/llMDL-  0. 

1  ue/1) 

No.  of  Sample* 

6 

e 

8 

8 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Lee*  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

trans-1.3-Dlch1oroproPenei  puree  t>  tram  OCMS 


(IOL-  0.1  ue/IIMOL-  0.2  ue/1) 


No.  of  Sample* 

6 

8 

8 

8 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

O 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90S  Les*  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

Hexachl orobutadienei 

(IDL-  1.0  ue/1  IMDL-NA 

ue/1) 

No.  of  Sample* 

6 

8 

8 

8 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arlthetetlc  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90X  Le*»  Than 

NO 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

Hexachl orobutadienei 

CLS 

OCMS 

( IDL-  0.001  ue/1 1 MDL- 

0.030  ue/1  ) 

No.  of  Sample* 

& 

7 

8 

6 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Le»s  Than 

NO 

NO 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

TABLE  0-2-1 1 

PROCESS  PERFORMANCE  —  17  MARCH  1982  TO  6  JULY  1982  (PHASE  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  ALKENES 
(Continued) 


Blended 

Influent 

Sediaentation 

Effluent 

Dual  Media 
Fitter 
Effluent 

Lead 

Carbon  Cotuan 
Effluent 

Final 

Carbon  Column 

Ef  f 1 uant 

EEWTP 

Finiehed 

Mater 

Hexachl orobutadienei 

Ba*o  neut.  LLE 

"gchs  ’ 

( IDL-  1.0  ue/llMDL 

-12.0  ue/1 > 

No.  of  Sunlit 

4  . 

4 

4 

4 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

0 

Arithaetic  Moan 

NO 

NO 

NO 

ND 

Median  Value 

NO 

NO 

ND 

ND 

90X  Lee*  Than 

NO 

ND 

ND 

ND 

Maxlaua  Value 

NO 

NO 

NO 

ND 

TABLE  G-2-12 

PROCESS  PERFORMANCE  --  17  MARCH  1982  TO  6  JULY  1982  < PHASE  IB> 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hot  osonotod ) 


Blondod 

Inf  1 uont 

Ouol  Modlo 

F 1 1  tor 

Ef f luont 

Finol 

Corbon  Column 

Eff luont 

EEWTP 

Finishod 

Motor 

B«nitn«i  rarn  fc  tr»p 
(IDL-  0.1  ua/1 IMDL* 
No.  of  SupIpi 

GCMS 

'  0. 1  uo/1 > 

6 

8 

8 

3 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

0 

Arithaotic  Moon 

NO 

ND 

NO 

ND 

Modion  Voluo 

ND 

NO 

NO 

ND 

90X  Los*  Thon 

NO 

ND 

ND 

ND 

Max  its ua  Voluo 

ND 

ND 

NO 

NO 

Ethonvl  bonzonoi  purto  l>  trop  OCHS 
( IDL"  0.1  u»/l»MDL-NA  go/1  > 

No.  of  Soswlos  6 

8 

8 

8 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

0 

ArithsMtic  Moon 

ND 

ND 

ND 

ND 

Modion  Voluo 

ND 

ND 

ND 

ND 

MX  Loss  Thon. 

ND 

ND 

ND 

ND 

NoxImo  Voluo 

ND 

ND 

ND 

ND 

Ethonvl bonzonoi  CLS  OCRS 

(IDL-  0.003  UO/1IMDL-  0.020  uo/1 ) 

No.  of  Soarlos  & 

7 

8 

6 

No.  Dotoctod 

2 

3 

7 

4 

No.  Abovo  MDL 

0 

1 

1 

2 

Arlthaotic  Moon 

NO 

0.0114 

0.0137 

0.0128 

Stondord  Doviotion 

0.0076 

0.0133 

0.0094 

Gooaotrlc  Moon 

Srrood  Foctor 

Modion  Voluo 

ND 

NO 

NQ 

0.0183 

1.23 

NQ 

90%  Loss  Thon 

NO 

0.023 

0.048 

0.023 

Moxiaua  Voluo 

NO 

0.023 

0.048 

0.023 

Cthvl bonzonoi  ruroo  t 
(IDL-  0.1  uo/ltMDL- 
No.  of  Smart  os 

tror  GCMS 

1  0. 1  uo/1 1 

6 

8 

8 

8 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

0 

Arlthaotic  Moon 

ND 

ND 

ND 

ND 

Modion  Voluo 

ND 

ND 

ND 

ND 

90%  Loss  Thon 

ND 

ND 

NO 

ND 

Moxiaua  Vol  uo 

ND 

ND 

ND 

ND 

Ethvl bonzonoi  CLS  GCMS 

(IDL-  0.003  uo/MMDL-  0.040  u»/l  > 

No.  of  Soar 1  os  6 

7 

8 

6 

No.  Dotoctod 

3 

5 

7 

6 

No.  Abovo  MDL 

0 

0 

0 

0 

Arithsiotlc  Moon 

NO 

NO 

NQ 

NQ 

Modion  Voluo 

ND 

NO 

NQ 

NQ 

90X  Loss  Thon 

NO 

NO 

NQ 

NQ 

Moxiaua  Voluo 

NO 

NO 

NQ 

NQ 

TABLE  G-2-12 

PROCESS  PERFORMANCE  —  17  MARCH  1992  TO  4  JULY  1982  (PHASE  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal oftntttd) 

(Continued) 


Blondod 

Inf luont 

Dual  Modi* 
Filter 

Eff luont 

Final 

Carbon  Coluan 

Eff luont 

EEUTP 

Finish! 

Motor 

Pro-Ylbonxonei  purs*  tr 

trap  OCMS 

( IDL-  0.1  u»/l IHOL- 

0.3  uo/1 ) 

No.  of  Saaplos 

6 

8 

8 

8 

No.  Ootoctod 

0 

0 

1 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithaotic  Moon 

NO 

NO 

NO 

NO 

Mod  ion  Vo) uo 

NO 

NO 

NO 

NO 

90X  Los*  Than 

NO 

NO 

NO 

NO 

Haxiaua  Voluo 

NO 

NO 

NQ 

NO 

Prorvl benzene!  CLS  OCHS 


( IDL-  0.001  uo/ 1 1  MOL* 
No.  of  Saaplos 

0.010  uo/1) 

6 

7 

8 

6 

No.  Ootoctod 

2 

4 

0 

0 

No.  Abovo  WL 

0 

0 

0 

0 

Arithmetic  Moan 

NO 

NQ 

NO 

NO 

Median  Value 

NO 

NQ 

NO 

NO 

90X  Loss  Than 

NO 

NQ 

NO 

NO 

Haxiaua  Value 

NQ 

NQ 

NO 

NO 

Toluene!  CLS  OCMS 


(IDL-  0.020  uo/1 1MDL- 
No.  of  Saaplos 

0.090  uo/1 ) 

4 

7 

8 

4 

No.  Ootoctod 

4 

4 

4 

3 

No.  Abovo  MOL 

3 

3 

4 

2 

Arithaotic  Moan 

o. ties 

0.1034 

0.0984 

0. 0320 

Standard  Deviation 

0.1317 

0.0844 

0.0922 

0.0318 

Oooaotrie  Moan 

0.090b 

0.0822 

0. 0890 

0.0791 

Spread  Factor 

2.44 

2.  18 

1.94 

1.37 

Median  Value 

NQ 

NQ 

NQ 

ND 

90X  Less  Than 

0.330 

0.220 

0.290 

0.  130 

Maxiaua  Value 

0.330 

0.220 

0.290 

0.  130 

1.2-Xvlene!  purse  l>  trap  OCMS 
( IDL-  0.1  uo/1 IMDL-  0.1  ue/l) 


No.  of  Saaplos 

4 

8 

S 

8 

No.  Ootoctod 

0 

0 

1 

0 

No.  Abovo  MOL 

0 

0 

1 

0 

Arithaotic  Moan 

ND 

ND 

0.07 

ND 

Standard  Deviation 

0.03 

Median  Value 

ND 

ND 

ND 

ND 

90T  Loss  Than 

ND 

ND 

0.2 

ND 

Maximum  Value 

ND 

ND 

0.2 

ND 

TABLE  0-2-12 

PROCESS  PERFORMANCE  —  17  MARCH  1982  TO  6  JULY  1982  (PHASE  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal osanatad) 

(Continued) 


Blondad 
Inf luont 


Dual  Madia 
Ft  I  tan 
Effluant 


Final 

Carbon  Cotuan 
Effluant 


EEWTP 

Finlshad 

Uatar 


1.2-Xvlanai  CLS  OCHS 

(IDL-  0.009  us/UMDL-  0.090  ua/1 > 
No.  of  3aa*1as  6 

No.  Datactad  4 

No.  Abova  MDL  0 


Arithaatic  Moan 
Standard  Daviation 


0.0244 

0.0192 


0.0222 

0.0073 


Qaoaatrlc  Moan 
Srraad  Factor 


0.0209 

1.99 


0.0289 

1.08 


Nadlan  Valua 
90X  Laaa  Than 
Maxima  Valua 


NO 

0.042 

0.062 


MQ 

0.033 

0.033 


1.3-XYlana/1.4-Xr1onai  nuraa  6  tran  0CM8 
(IDL**  0.1  us/UMDL-  0.4  ua/1) 

No.  of  Saar I  as  6 
No.  Datactad  0 
No.  Abova  MDL  O 

Arithaatic  Mean  ND 

Madlan  Valua  ND 
90X  Lass  Than  ND 
Maxiaua  Val ua  ND 


1.9-Xv1ano/1.4-Xvlonai  CLS  QCMS 

(IDL-  0.009  US/1IHDL-  0.040  us/1 ) 
No.  of  Saanlas  6 

No.  Datactad  3 

No.  Abova  MDL  0 


Arithaatic  Naan 
Standard  Daviation 


0.0200 

0.0149 


0.0298 

0.0116 


Qaoaatrlc  Maan 
Srraad  Factor 


0.0379 

1.17 


Madian  Valua 
90X  Lass  Than 
Maxiaua  Valua 


NO 

0.049 

0.049 


NQ 

0.048 

0.048 


Nltrobanzonai  Basa  naut.  LLE  QCMS 
(IDL-  0.9  us/llHDL-  2.0  us/l> 
No.  of  tiarlas  4 

No.  Datactad  0 

No.  Abova  MOL  0 


Arithaatic  Maan 

Madian  Valua 
90X  Lass  Than 
Maxiaua  Valua 


t-HathYl-2.4-dinitrebanzanai  Basa  naut.  LLE  QCMS 
(IDL-  1.0  us/ 1 1 MDL— NA  us/1) 

No.  of  Saanlas  4 

No.  Datactad  0 

No.  Abova  MDL  0 

Arithaatic  Maan  ND 


Madian  Valua 
90X  Loss  Than 
Maxiaua  Valua 
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TABLE  0-2-12 

PROCESS  PERFORMANCE  --  17  MARCH  1982  TO  6  JULY  1982  (PHASE  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hel oeenated ) 

(Continued) 


Blondod 

Influent 


Duel  Modie 
Filter 
Effluent 


Finel 

Cerbon  Column 
Effluent 


EEUTP 

Finished 

Meter 


l-Methvl-2.b-Dinitrobentene«  Base  peut.  LLE  OCRS 
(IDL-  1.0  ue/1 IMDL-10.0  ue/1 ) 


No.  of  Samples 

4 

No.  Detected 

0 

No.  Above  NDL 

0 

Arithmetic  Meen 

ND 

Medien  Velue 

ND 

90%  Led  Then 

ND 

Mexiaua  Velue 

ND 

4 

4 

4 

0 

0 

0 

0 

0 

0 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Benzvlbutvlphthaletei  Base  neut.  LLE  QCMS 
(IDL-  3.0  ue/UMDL-  7.0  ue/1) 


No.  of  Semples 

4 

No.  Detected 

0 

No.  Above  MDL 

0 

Arithmetic  Mean 

ND 

Medien  Velue 

ND 

90%  Less  Then 

ND 

Mexiaua  Value 

ND 

4 

4 

4 

0 

0 

0 

0 

0 

0 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

Bis(2-ethr I hexvl ) phthalatei  Beee  neut.  LLE  OCHS 


(IDL-  1.0  ue/1«M0L-  8.0 

ue/1 ) 

No.  of  Sables 

3 

3 

3 

3 

No.  Detected 

O 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

NO 

ND 

ND 

Median  Velue 

ND 

ND 

ND 

ND 

90%  Less  Then 

ND 

ND 

ND 

ND 

Mexiaua  Velue 

ND 

ND 

ND 

ND 

Di-n-Butrlehthaletei  Bate  neut.  LLE  OCHS 


( IDL-  0.3  ue/UMDL-  9.0  ue/1) 


No.  of  Samples 

4 

4 

4 

4 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Meen 

ND 

ND 

ND 

ND 

Medien  Velue 

ND 

NO 

ND 

ND 

90%  Less  Then 

ND 

NO 

ND 

ND 

Maximum  Velue 

ND 

ND 

ND 

ND 

Dicvclohexvlphthelete< 

Bess  neut.  LLE  OCHS 

(IDL-  3.0  ue/1 IMDL-NA  ue/1 > 

No.  of  Semples 

4 

4 

4 

4 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Meen 

ND 

ND 

NO 

ND 

Medien  Velue 
90%  Led  Then 
Maximum  Velue 


NO 

ND 

NO 


ND 

NO 

ND 


ND 

ND 

ND 


ND 

ND 

ND 


TABLE  0-2-12 

PROCESS  PERFORMANCE  —  17  MARCH  1982  TO  6  JULY  1982  (PHASE  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hoi ooeneted) 

(Continued) 


Duel  Medio 

Pino) 

EEWTP 

Blended 

filter 

Cor bon  Colunn 

Finished 

Influent 

Effluent 

Effluent 

Meter 

Phenol  •  Acid  LLE  <m/  methyl 

. )  OCMS 

(IDL-  1.0  uo/ltMOL-  8. 

.0 

uo/1 ) 

No.  of  Suolti 

3 

4 

4 

4 

No.  Ootoctod 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Artthiootic  Moon 

NO 

NO 

NO 

NO 

Mod ton  Voluo 

NO 

NO 

NO 

NO 

POX  Leu  Then 

NO 

NO 

NO 

NO 

Next nun  Voluo 

NO 

NO 

NO 

NO 

2.4— Dlaethvl oheno M  Acid 

LLE  (M/  oothvl.)  OCMS 

( IDL-  9.0  uo/ltHDLHfA 

uo/1 ) 

No.  of  Semrles 

3 

4 

4 

4 

No.  Ootoctod 

0 

O 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Moon 

NO 

NO 

NO 

NO 

Nodlon  Voluo 

NO 

NO 

NO 

NO 

POX  Loot  Then 

NO 

NO 

NO 

NO 

Maximum  Voluo 

NO 

NO 

NO 

ND 

2. 4-Dlnl trombone H  Acid  L 

-LE 

<■/  methyl.)  OCHS 

(IDL-  9.0  ue/llHDL-NA 

uo/1) 

No.  of  Somrloo 

3 

4 

4 

4 

No.  Ootoctod 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Moon 

NO 

NO 

NO 

ND 

Hod ion  Voluo 

NO 

NO 

NO 

ND 

POX  Lou  Then 

NO 

NO 

NO 

NO 

Maximum  Voluo 

NO 

NO 

NO 

ND 

2-H*thyl-4.A-dinitr*rh*nollAeid  LLE  <m/  methyl.)  OCMS 
(IDL-10.0  uo/ 1 1  MOLINA  uo/1 ) 


No.  of  Soorlo* 

3 

4 

4 

4 

No.  Ootoctod 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Moon 

NO 

NO 

NO 

ND 

Modlon  Voluo 

NO 

NO 

ND 

ND 

90X  Lou  Then 

NO 

ND 

NO 

ND 

Maximum  Voluo 

ND 

NO 

NO 

ND 

2-Nitrorhonol l  Acid  LLE  («/ 

methyl . >  OCMS 

( IDL-  1.0  uo/1 1 MOL— 10. 0 

uo/1  > 

No.  of  Soorlo* 

3 

4 

4 

4 

No.  Ootoctod 

0 

0 

0 

0 

No.  Above  MOL 

.  0 

0 

0 

0 

Arithmetic  Moon 

NO 

NO 

ND 

ND 

Medien  Voluo 

NO 

ND 

ND 

ND 

90X  Lost  Then 

ND 

ND 

ND 

ND 

Maximum  Voluo 

NO 

ND 

ND 

ND 
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TABLE  0-2-12 

PROCESS  PERFORMANCE  —  17  MARCH  1982  TO  6  JULY  1982  (PHASE  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Ha I oe.net. d ) 

(Continued) 


Duel  Modi*  Final  EEMTP 

Blended  Filter  Cerbon  Column  Finished 

Influent  Effluent  Effluent  Water 


4— Nitromhenol *  Acid  LLE  (-/ 
(IDL-  1.0  us/1 IMOL-  8.0 
No.  of  Sw1e> 

methvl.)  OCHS 
ue/1 ) 

3 

4 

4 

4 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

ND 

NO 

Median  Value 

ND 

ND 

ND 

ND 

90X  Lee*  Than 

NO 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

Acenarhthenet  CLS  OCHS 

(IDL-  0.010  ue/IIMOL-NA 

us/ 1) 

No.  of  Sammies 

6 

7 

8 

& 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Val ue 

ND 

ND 

ND 

ND 

(IDL-  0.1  ue/UMDL-  3. 
No.  of  Sammies 

LLE  OCMS 

0  us/1) 

4 

4 

4 

4 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arltlusetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

''  ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

NO 

ND 

ND 

ND 

(IDL-  0.1  ue/UMDL-  2.0 

LLE  OCMS 
us/ 1  > 

No.  of  Sammies 

3 

3 

3 

3 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

Namthalenei  murse  i  tram 

OCMS 

(IDL*  0.1  ue/UMDL-  0. 

>3  us/1 ) 

No.  of  Sasrlts 

6 

8 

8 

3 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Aritluaetlc  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90X  Less  Than 

NO 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

TABLE  0-2-12 

PROCESS  PERFORMANCE  --  17  MARCH  1982  TO  6  JULY  1982  (PHASE  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal  onnKid ) 

(Continued) 


Blended 

Influent 


Duel  Medie 
Fi 1  ter 
Effluent 


Finel 

Carbon  Column 
Effluent 


EEWTP 

Finished 

Meter 


Namthalenei  CLS  OCMS 

< I CL-  0.010  u«/l IMDL“ 

0.040  uo/1) 

No.  of  Sammies 

6 

No.  Detected 

0 

No.  Above  MOL 

0 

Arithmetic  Meen 

NO 

Medien  Velue 

NO 

90%  Less  Then 

ND 

Maximum  Velue 

NO 

thracene'  Beae  neut.  LLE  OCMs 
(IDL-  0.3  ue/UMOL*  6.0  ue/1) 
to.  of  Sammies  4 
to.  Detected  C 
to.  Above  MOL  C 


Arithmetic  Meen 


Medien  Velue 
90%  Lead  Then 
Maximum  Velue 


Benzidine'  Beae  neut.  LLE  OCHS 
< IDL-30.0  ue/1 IMOL-NA  ue/1 ) 
No.  of  Sammies 
No.  Oetected 
No.  Above  MOL 

Arithmetic  Meen 

Medien  Velue 
90%  Less  Then 
Hex  latum  Velue 
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.  .  TABLE  G-2-12 

V/>  PROCESS  PERFORMANCE  —  17  MARCH  1902  TO  6  JULY  1982  (PHASE  IB) 

''JKf?  SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal osenated) 

(Continued) 


B1 ended 

Influent 

Dual  Madia 

Fil tar 

Eff luant 

Final 

Carbon  Column 
Effluent 

EEWTP 

Finished 

Water 

B«nzo<b)f luoranthenei  Base 
(IDL-  1.0  us/llMDL-10.0 
No.  of  Soar 1  os 

neut.  LLE  GCMS 
us/1  > 

4 

4 

4 

4 

No.  Dotoctod 

0 

0 

0 

0 

No .  Above  MDL 

0 

0 

0 

0 

Arithaetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90X  Lee*  Than 

NO 

ND 

NO 

ND 

Maxiaua  Value 

ND 

NO 

ND 

ND 

Benzo(k)f luoranthenei  Baee 
( IDL”  1.0  us/ltMDL-10.0 
No.  of  Saarles 

neut.  LLE  GCMS 
us/1 ) 

4 

4 

4 

4 

No.  Detected 

0 

0 

0 

0 

No .  Above  MDL 

0 

0 

0 

0 

Arithaetic  Mean 

NO 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90X  Lees  Than 

ND 

ND 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

ND 

Benzols. h.ilrervlenei  Base 
(IDL-  1.0  us/ 1 V MOL— 20. 0 
No.  of  Saarles 

neut.  LLE  GCMS 
us/1 ) 

4 

4 

4 

4 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithaetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

ND 

Benzolalrrrenei  Base  neut. 
(IDL-  1.0  us/1 IMDL— 10.0 
No.  of  Saarles 

LLE  GCMS 
us/1  > 

4 

4 

4 

4 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

o 

0 

0 

Arithaetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

NO 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

ND 

Benzo(a)anthracene>  Base  neut.  LLE  GCMS 
(IDL-  1.0  us/1 IMDL—  7.0  us/1) 

No.  of  Saarles  4 

4 

4 

4 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithaetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

ND 

\  \  V'- 


* '  ••■‘J 


i 

i 

i 
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TABLE  0-2- i 2 

PROCESS  PERFORMANCE  —  17  MARCH  1982  TO  6  JULY  1982  (PHASE  IB) 
SYNTHETIC  OROANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Heloeeneted) 

(Continued) 


Blondod 

Influent 


Duel  Medle 
Filter 
Effluent 


Finel 

Cerbon  Column 
Ef f 1 uent 


.  r.  r  .  -  .  • 


EEWTP 

Finished 

Meter 


Chrvsenei  Bese  neut.  LLE  OCRS 


(IDL-  1.0  ue/llMOL- 
No.  of  Semples 

6.0  ue/1) 

4 

4 

4 

4 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Meen 

ND 

ND 

ND 

ND 

Medien  Velue 

NO 

ND 

ND 

ND 

90%  Less  Then 

ND 

ND 

ND 

ND 

Hex l mum  velue 

ND 

ND 

ND 

ND 

Dibenzo(e.h)enthrecene<  Bese  neut.  LLE  OCMS 
(IDL-  1.0  ue/1 I  MDL-  9.0  ue/t ) 


No.  of  Semples 

4 

4 

4 

4 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Meen 

NO 

ND 

ND 

ND 

Medien  Velue 

ND 

ND 

ND 

ND 

90X  Less  Then 

ND 

ND 

ND 

ND 

Meximum  Velue 

ND 

ND 

ND 

ND 

3'-0ichl orobenzidinei 

Bese  neut.  LLE  0CM8 

(IDL-  3.0  ue/1 1 MDL - 

8.0  ue/1 ) 

No.  of  Semples 

4 

4 

4 

4 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Meen 

ND 

NO 

ND 

ND 

Medien  Velue 

ND 

ND 

ND 

ND 

90%  Less  Then 

NO 

ND 

ND 

ND 

Meximum  Velue 

ND 

ND 

ND 

ND 

2-0iPhenvthvdrezine/Azobenzene<  Bese  neut. 

(IDL-  0.3  ue/llMOL-  7.0  ue/1) 

No.  of  Semples  4 

LLE  OCHS 

4 

4 

4 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Meen 

ND 

ND 

ND 

ND 

Medien  Velue 

ND 

NO 

ND 

ND 

90%  Less  Then 

ND 

ND 

NO 

ND 

Meximum  Velue 

ND 

NO 

ND 

ND 

>2-DiPhenv1hvdrezine/Azobenzene<  CLS  OCMS 
(IDL-  0.003  ue/llMDL-  0.100  ue/1) 

No.  of  Semples  6 

7 

S 

6  ; 

No.  Detected 

0 

0 

0 

0  1 

No.  Above  MOL 

0 

0 

0 

0  1 

Arithmetic  Meen 

ND 

ND 

ND 

ND 

Medien  Velue 

ND 

ND 

ND 

ND 

90%  Less  Then 

ND 

NO 

ND 

ND 

Meximum  Velue 

ND 

ND 

ND 

ND 
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TABLE  0-2-12 


PROCESS  PERFORMANCE  — 
SYNTHETIC  ORGANIC  CHEMICALS 

Blondod 

Inf luont 

17  MARCH  1982  TO  6  JULY  1982  (PHASE  IB> 

—  AROMATIC  HYDROCARBONS  (Non-Hoi osenated) 
(Continuod) 

Duol  Modio  Finol 

Filter  Corbon  Coluan 

Effluent  Effluent 

EEUTP 

Finished 

Motor 

Fluoranthene!  Bose  neut.  LLE  OCHS 
(IDL-  O.S  us/IIMOL-  S.O  ue/l> 

No.  of  Soarles  3 

3 

3 

3 

No.  Detected 

0 

0 

0 

0 

No.  Abovo  HOC 

0 

0 

0 

0 

Arithaetlc  Noon 

ND 

ND 

ND 

NO 

Nod ion  Voluo 

ND 

ND 

ND 

ND 

90X  Loss  Thon 

ND 

ND 

ND 

ND 

Moxiaua  Voluo 

ND 

ND 

ND 

NO 

Fluorenel  Boso  neut.  LLE  OCHS 
(IDL1*  0.1  in/llNL*  3.0  uo/1  > 

No.  of  Saanles  4 

4 

4 

4 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  HOL 

0 

0 

0 

0 

Arithaetlc  Noon 

NO 

ND 

NO 

ND 

Nod ion  Voluo 

NO 

ND 

ND 

ND 

90%  Loos  Thon 

ND 

ND 

ND 

ND 

Moxiaua  Voluo 

ND 

NO 

ND 

NO 

Fluorenel  CLS  OCHB 


<  IDL-  0.010  us/IIHOL-  0.080  us/1  > 


No.  of  Sean 1 os 

* 

7 

8 

4 

No.  Dotoctod 

0 

0 

0 

0 

Mo.  Abovo  MM. 

0 

0 

0 

0 

Arithaotlc  Moon 

ND 

NO 

ND 

ND 

Median  Voluo 

ND 

ND 

ND 

ND 

90%  Loss  Thon 

ND 

ND 

ND 

ND 

Moxiaua  Voluo 

ND 

ND 

ND 

ND 

Indono(lt2.3-cd)nvronoi  Boso 

neut.  LLE  0CH8 

< IDL-  S.O  us/llMDL-30.0 

us/ 1  > 

No.  of  Searles 

4 

4 

4 

4 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MOL 

0 

0 

0 

0 

Arithaotlc  Moon 

ND 

NO 

ND 

ND 

Median  Value 

ND 

Ml 

ND 

ND 

90%  Loss  Thon 

ND 

ND 

NO 

ND 

Haxiaua  Value 

M) 

NO 

ND 

ND 

OCHS 

(IDL-  O.S  uo/llMDL-  S.O 

us/1 ) 

No.  of  Soarlos 

4 

4 

4 

4 

No.  Detected 

0 

0 

0 

0 

No.  Abovo  MOL 

0 

0 

0 

0 

Arithaotlc  Moon 

ND 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

ND 

90%  Less  Than 

NO 

NO 

ND 

ND 

Moxiaua  Value 

ND 

ND 

ND 

ND 

G-2— 45 


'  rf 


TABLE  0-2-12 

PROCESS  PERFORMANCE  —  17  MARCH  1982  TO  6  JULY  1982  (PHASE  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal oeenated ) 

(Continued) 


Blended 

Influent 

Dual  Media 
Filter 
Effluent 

Final 

Carbon  Column 
Effluent 

EEWTP 

Finished 

Mater 

( I DC”  O.OSO  ue/llMDL-  0.120  ue/1  ) 

No.  of  Samples  6 

7 

8 

6 

No.  Dotoctod 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Meen 

NO 

NO 

NO 

NO 

Medien  Value 

NO 

NO 

NO 

ND 

901  Lee*  Then 

NO 

NO 

NO 

ND 

Maximum  Value 

NO 

NO 

NO 

NO 

Pvrenei  Baee  neut.  LLE 
(IDL-  0.9  ue/IIHOL- 
No.  of  Samrles 

GCMS 

S.O  ue/1 > 

3 

3 

3 

3 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

NO 

NO 

ND 

Median  Value 

NO 

NO 

NO 

ND 

901  Leee  Than 

NO 

NO 

NO 

ND 

Maximum  Value 

NO 

NO 

NO 

NO 

G-2-46 


,V\N 


TABLE  0-2-13 

PROCESS  PERFORMANCE  —  17  MARCH  1982  TO  6  JULY  1982  (PHASE  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  AROMATICS 


Blended 

Influent 


Dual  Media 
Filter 
Effluent 


Final 

Carbon  Cotuan 
Effluent 


EEWTP 

Finished 

Mater 


Broaobenzenei  nurse  it  tree  OCHS 
C IDL-  0.1  us/llMDL-NA  ue/1 ) 


$ 


No.  of  Ssuseles 

& 

8 

8 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithnettc  Mean 

NO 

ND 

ND 

Median  Value 

NO 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

Maxiaua  Value 

NO 

ND 

ND 

Broaobenzenei  Base 

neut.  LLE  OCHS 

( IDL-  0.1  us/llMOL-  4.0  us/1) 

No.  of  SaiMles 

4 

4 

4 

No.  Detected 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

ArithMtlc  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

(IDL-  0.001  ue/1 

1 MDL-  0.020  ue/1  ) 

No.  of  Saarles 

6 

7 

8 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

ArithSMtic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

Chlorobenzene!  run 

re  ti  trap  OCHS 

(IDL-  0.1  us/llMDL-  0.2  ue/1 > 

No.  of  Saaeles 

6 

8 

8 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

ArithSMtic  Mosul 

ND 

ND 

ND 

Median  Value 

ND 

NO 

ND 

90*  Less  Than 

ND 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

Chlorobenzenes  CL8 

OCHS 

(IDL-  0.005  us/1 t MDL—  0.020  ue/1) 

No.  of  Saaeles 

6 

7 

8 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Aritluaetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90*  Less  Than 

ND 

ND 

ND  1 

Maxiaua  Value 

ND 

ND 

ND 

SSS  3  o  o  <►  |  SIS  s  O  O  CD  SSS  3  o  o  o*  i  SSS  s  o  o  *  SSS  3  OO  CO 


TABLE  0-2-13 

PROCESS  PERFORMANCE  —  17  MARCH  1982  TO  6  JULY  1982  (PHASE  I8> 
SYNTHETIC  ORGANIC  CHEMICALS  —  HAL OGE MATED  AROMATICS 


Blondod 

Inf luont 

(Continued) 

Duo)  Modi* 
Filter 
Effluent 

Finol 

Corbon  Coluen 
Effluent 

EEWTP 

Finished 

Motor 

( I EL-  0.1  us/IIHOL-  0. 
No.  of  Sonnies 

purse  (■  trap  OCHS 

2  uo/1 > 

6 

8 

8 

8 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithaotic  Moon 

NO 

NO 

NO 

NO 

Modlon  Value 

NO 

NO 

NO 

NO 

90X  Loos  Thon 

NO 

NO 

NO 

NO 

Moxiaua  Voluo 

NO 

NO 

NO 

NO 

4-Chl or o-l-nethvl benzenet 
(IDL-  0.001  us/1 IMDL- 
Ne.  of  Soaples 

CLS  OCMS 

0.020  uo/1) 

6 

7 

8 

6 

No.  Detected 

0 

0 

0 

O 

No.  Above  MOL 

0 

0 

0 

0 

Arithaotic  Moon 

NO 

NO 

NO 

NO 

Medion  Voluo 

NO 

NO 

NO 

ND 

90S  Less  Thon 

NO 

NO 

NO 

NO 

Hoxiaun  Value 

NO 

NO 

NO 

ND 

(IDL-  0.1  ue/HMDL-  0.2 
No.  of  Sallies 

*  trop  OCHS 
us/n 

6 

8 

8 

8 

A, 

a, 

No.  Detected 

2 

0 

O 

O 

No.  Above  MOL 

0 

0 

0 

0 

Arithaotic  Moon 

NO 

NO 

ND 

ND 

Medion  Voluo 

NO 

ND 

ND 

ND 

90S  Less  Thon 

NO 

ND 

NO 

ND 

Hoxiaun  Voluo 

NO 

ND 

NO 

NO 

neut.  LLE  OCMS 

(IDL-  0.1  us/IIMOL-  4. 

0  us/1 ) 

No.  of  Soaples 

4 

4 

4 

4 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithaotic  Moon 

NO 

ND 

NO 

ND 

Medion  Voluo 

ND 

ND 

ND 

ND 

90*  Less  Thon 

NO 

ND 

ND 

ND 

Hoxiaua  Voluo 

NO 

NO 

ND 

NO 

OCMS 

(IDL-  0.0001  ue/HMDL- 

0.0200  us/1 ) 

Ne.  of  Soar’ss 

4 

7 

8 

6 

No.  DetectO' 

& 

4 

1 

i 

Ne.  Above  M 

S 

0 

0 

0 

Arithaotic  Neon 

0.0417 

NO 

NO 

NO 

Standard  Oeviotlon 

0.0289 

Ooonotrtc  Moon 

0.0342 

Spread  Factor 

1.77 

Medion  Value 

0.036 

NO 

ND 

ND 

90S  Less  Thon 

0.09S 

NO 

NQ 

NQ 

Maxine*  Voluo 

0.093 

NO 

NQ 

NO 

TABLE  0-2-13 

PROCESS  PERFORMANCE  —  17  MARCH  1982  TO  6  JULY  1982  (PHASE  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  AROMATICS 


(Continued) 

Dual  Modi* 

Fine! 

EEMTP 

Blended 

Filter 

Carbon  Column 

Finished 

Influent 

Effluent 

Effluent 

Meter 

1.3-Dlchlorobenxenei  puree 
< IDL-  0.1  ue/ltMBL-  0.2 
Bio.  of  Samples 

!■  trap  OCHS 
ue/1 ) 

6 

S 

8 

8 

No.  Detected 

1 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

NQ 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90X  Lees  Than 

NQ 

ND 

ND 

ND 

Maximum  Value 

NQ 

ND 

ND 

ND 

1 • 3-0i ch 1  or obento 
(IDL-  0.1  ue/1 
No.  of  Samples 

net  Base  neut.  LLE  OCHS 

1  MDL—  4.0  us/1 > 

4 

4 

4 

4 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

NO 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

1 . 3-Dichlorobenzenei  CLS 

GCMS 

(IDL-  O.OOOl  ue/llMDL-  0.0200  ue/1 ) 

No.  of  Samples 

4 

7 

8 

6 

No.  Detected 

6 

4 

3 

1 

No.  Above  MDL 

3 

2 

0 

0 

Arithmetic  Mean 

0.0313 

0.0186 

NQ 

NQ 

Standard  Deviation 

0.0478 

0.0271 

Geomtric  Mean 

0.0383 

0.0103 

Spread  Factor 

2.19 

3.63 

Median  Value 

0.028 

NQ 

ND 

ND 

SOX  Lees  Than 

0.140 

0.072 

NQ 

NQ 

Maximum  Value 

0.140 

0.072 

NQ 

NQ 

1.4-Dichlorobenzenei  rurse 
(IDL-  0.1  ue/llMDL-  0.2 
No.  of  Susies 

*  trap  0CM8 
ue/1  > 

6 

8 

8 

8 

No.  Detected 

1 

0 

0 

0 

No.  Above  not 

0 

0 

0 

0 

Arithmetic  Mean 

NQ 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90X  Less  Than 

NQ 

NO 

ND 

ND 

Maximum  Value 

NQ 

ND 

ND 

ND 

1>4-Olchlorobentenei  But  neut.  LLE  OCHS 


( IDL-  0. I  ue/1 I MOL-  6.0  ue/l> 


Ne.  ef  Samples 

4 

4 

4 

4 

No.  Detected 

0 

0 

0 

0 

Ne.  Above  MDL 

0 

0 

0 

0 

ArithSMtic  Mean 

ND 

ND 

ND 

ND 

Btedian  Value 

ND 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

NO 

ND 

ND 

>s 


TABLE  0-2-13 

PROCESS  PERFORMANCE  —  17  MARCH  1982  TO  6  JULY  1982  (PHASE  1B> 
SYNTHETIC  ORGANIC  CHEMICALS  —  HAL OGE MATED  AROMATICS 
(Continued) 


1 

Blondod 

In# luont 

Dual  Modla 
Filter 

Eff luont 

Final 

Carbon  Coluan 

E# #luont 

EEWTP 

Finished 

Water 

1  ( IDL-  0.0001  us/UMOL-  0 

.0200  uo/l ) 

|  Ns.  o#  StwUl 

6 

7 

8 

4 

8  No.  Detected 

6 

4 

3 

1 

J  No.  Above  MOL 

4 

1 

0 

0 

Id  Arithaetic  Moon 

0.0298 

0.0078 

NO 

NQ 

Stondord  Doviotion 

0.0133 

0.0087 

%  Oeoaetric  Moon 

0.0298 

It  Srread  Foe  tor 

1.50 

I  Motion  Value 

0.024 

NO 

NO 

NO 

®  90X  Loos  Than 

0.038 

0.024 

NO 

NQ 

K  Maxima  Voluo 

0.038 

0.024 

NO 

NQ 

S  (IDL-  0.9  us/llMOL-  2.0 

uo/l) 

1  No.  o#  Soar 1 os 

4 

4 

4 

4 

I  No.  Dotoctod 

0 

0 

O 

0 

1  No.  Above  MX. 

0 

0 

0 

0 

|  Arlthaotlc  Moon 

NO 

NO 

NO 

NO 

«  Notion  Voluo 

ND 

NO 

NO 

NO 

*3  90X  Loss  Thon 

NO 

NO 

NO 

NO 

S  Hoxlaua  Voluo 

NO 

NO 

NO 

NO 

Hexachl orobenzonei  CLS  0CM8 

(IDL-  0.009  uo/l IHDL— 

0.090  uo/l) 

\/ 

No.  e#  Saarles 

& 

7 

8 

6 

No.  Detected 

0 

0 

0 

0 

V 

No.  Above  MOL 

O 

0 

0 

0 

4 

Arlthaotlc  Mean 

NO 

ND 

ND 

ND 

i 

Median  Value 

NO 

ND 

ND 

ND 

1  FOX  Loss  Than 

NO 

ND 

ND 

ND 

,’i 

VI 

'.'1 

Hexlaua  value 

NO 

NO 

ND 

ND 

Base 

nout.  LLE 

OCHS 

H 

(IDL-  9.0  us/1 tMDL-NA 

uo/l) 

“■ ! 

No.  o#  Snarl os 

4 

4 

4 

4 

No.  Dotoctod 

0 

0 

O 

0 

- 

No.  Above  MOL 

0 

0 

0 

0 

■) 

Arlthaotlc  Mean 

NO 

ND 

to 

ND 

Median  Value 

NO 

ND 

ND 

ND 

FOX  Loss  Than 

NO 

ND 

ND 

ND 

■  V 

Haxlaua  Value 

NO 

ND 

ND 

ND 

1  l-Chlere-3-nltrobenxenei 

Base 

neut.  LLE 

OCHS 

(IDL-  9.0  us/1 tMDL-NA 

us/1) 

|  Me.  e#  Saasles 

4 

4 

4 

4 

S 

Me.  Detected 

0 

0 

0 

0 

Ne.  Above  MOL 

0 

0 

0 

0 

’•5 

Arlthaotlc  Mean 

ND 

ND 

ND 

ND 

V  ’ 

Median  Value 

ND 

ND 

ND 

ND 

FOX  Loss  Than 

ND 

NO 

ND 

ND 

Haxlaua  value 

ND 

ND 

ND 

ND 

TABLE  0-2-13 

PROCESS  PERFORMANCE  —  17  MARCH  1982  TO  6  JULY  1982  (PHASE  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  AROMATICS 
(Continued) 


Btondod 

Inf luont 

Duol  Modi* 
FUtop 

Eff  uont 

Final 

Carbon  Coluan 

Eff luont 

EEWTP 

Fi n i shed 

Watop 

l-Ch1opo-4-nitPob*nz*n*x 
( IDL-  9.0  us/IXMDL-NA 
No.  of  Saaplos 

Bos*  nout.  LLE  OCHS 
us/1) 

4 

4 

4 

4 

No.  Ootoctod 

0 

0 

0 

0 

No.  Abov*  MOL 

0 

0 

0 

0 

Apithaotic  Moon 

NO 

NO 

NO 

NO 

Mod ion  Vtlu* 

NO 

NO 

NO 

ND 

902  Loss  Than 

NO 

NO 

ND 

NO 

Maxiaua  Volu* 

NO 

NO 

ND 

ND 

1.2.3-Trichlopob*nz*n*i  purit  It  tP*P  OCHS 
( IDL-  0.1  us/llHDL-  0.2  us/1) 


No.  of  Saaplos 

6 

8 

3 

8 

No.  Ootoctod 

0 

0 

0 

0 

No.  Abov*  MOL 

0 

0 

0 

0 

Apithaotic  Moan 

ND 

ND 

ND 

ND 

Modian  Value 

NO 

ND 

ND 

ND 

90*  Loss  Than 

NO 

ND 

ND 

ND 

Maxima  Value 

ND 

ND 

NO 

ND 

I»2.3-Tpichl0P0b*nz*n*i  CLS 
(IDL-  0.001  us/UMDL-  0. 
No.  of  Saaplos 

OCHS 

030  us/1) 

6 

7 

3 

A 

No.  Ootoctod 

1 

1 

0 

0 

No.  Abov*  MOL 

0 

0 

0 

0 

Apithaotic  Moan 

NQ 

NQ 

ND 

ND 

Modian  Value 

ND 

ND 

NO 

ND 

90*  Loss  Than 

NQ 

NQ 

ND 

ND 

Maxiaua  Valuo 

NQ 

NQ 

ND 

ND 

1 .2.4-Tpichl opobonzonox  pups*  tt  trip  OCHS 


(IDL-  0.1  us/1 X MDL— 

0.9  us/1 ) 

No.  of.  Saaplos 

& 

8 

S 

Q 

No.  Ootoctod 

0 

0 

0 

0 

No.  Abov*  MDL 

0 

0 

0 

0 

Apithaotic  Moan 

ND 

ND 

ND 

ND 

Modian  Value 

ND 

ND 

ND 

ND 

90*  Loss  Than 

ND 

ND 

ND 

NO 

Maxima  Valuo 

NO 

ND 

ND 

ND 

1.2.4-Tpichl opobonzonoi 

Bas*  nout.  LLE  OCHS 

(IDL-  0.1  u*/1?M0L- 

8.0  us/1 ) 

No.  of  Saaplos 

4 

4 

4 

4 

No.  Ootoctod 

0 

0 

0 

0 

No.  Abov*  MDL 

0 

0 

0 

0 

Arlthmtlc  Moan 

ND 

ND 

ND 

ND 

Median  Valuo 

ND 

ND 

ND 

ND 

90*  Loss  Than 

ND 

NO 

ND 

ND 

Naxiaua  Valuo 

NO 

NO 

ND 

ND 

BBUfi KWW  W.' g  MU' 


rrr  t  . 


TABLE  0-2-13 


n 

IOC 

no  MNPOM 

1ANC C  — 

17  MARCH  1902  TO  4  JULY 

1902  (PHASE  IS) 

9VNTMETIC 

ORGANIC 

CHEMICALS  —  HAL POENA  TEO 

i  AROMATICS 

(Continued) 

Dull  Midi! 

flMl 

EEUTR 

31  in— d 

911 t*r 

Cirb—  Cil— n 

Plnlshid 

Influent 

Cffl— nt 

Effl— nt 

Hit— 

1  <  2. 4-Tr  till —•——••  CLS  KM 

(I0L-  0.001  m/IIML* 

0. 

020  —/l ) 

N».  •«  ItwlM 

* 

7 

0 

4 

Ml.  BMwM 

4 

2 

0 

O 

N».  Orw  ML 

0 

0 

0 

0 

ArltkMtlt  Hi— 

M 

M 

M 

HD 

NH1W  Him 

M 

10 

M 

NO 

M  Lma  Th— 

M 

M 

M 

M 

MUMM  Hlw 

M 

m 

M 

NO 

HIT 

—  0  *r—  1 

KM 

(IDL-  0.1  —/MMOL-  0.0 

— /1> 

Hi.  •*  I—Im 

* 

0 

0 

0 

Hi.  HtMtH 

0 

0 

0 

o 

Hi.  MO— •  ML 

o 

0 

o 

0 

Arl  1— 1c  Hi— 

M 

M 

M 

NO 

Hall—  H1m 

M 

m 

M 

NO 

TO*  Ll—  TO— 

ND 

M 

ND 

NO 

h— la—  vti  — 

M 

M 

M 

ND 

1. 3.  9-Trl  chi  CLO  0CM 

( IDL-  0.001  —  /MMOL- 

0.020  — /1> 

Hi.  »♦  0— if— 

* 

7 

0 

4 

Hi.  Oitictil 

0 

0 

0 

0 

i 

1 

0 

2 

0 

0 

0 

O 

Arith— tic  Hi— 

m 

M 

ND 

ND 

Hill—  HIM 

M 

M 

NO 

ND 

TO*  L— I  TO— 

M 

M 

ND 

ND 

f 

**• 

! 

f 

i 

M 

M 

NO 

ND 

2-C01— 0— ill  Acid  LL* 

(■/  — thvl.) 

OCM 

CIDL-  1.0  —/MMOL-  0.0 

— /1» 

Hi.  •#  0— ll— 

3 

4 

4 

4 

Ml.  Oltlctid 

0 

0 

0 

O 

Mi.  Alov*  HOL 

0 

0 

0 

0 

Arith—tlc  H— n 

HD 

ND 

ND 

ND 

Midi—  Vll  — 

HD 

NO 

NO 

ND 

90*  Ll—  Th— 

HD 

NO 

NO 

ND 

H—  laws  Vll  — 

HD 

NO 

ND 

ND 

2-Chliri-O-— thvlph—  1 1 

Acid  LLS  Hithvl  OCHS 

< IDL*  9.0  — /MMOL-NA 

—/I  > 

Ml.  1#  9—11— 

3 

4 

4 

4 

Hi.  Bit— til 

0 

0 

0 

O 

Mi.  M0i—  ML 

0 

0 

0 

0 

Arlt—1<  N—  n 

M 

NO 

ND 

ND 

H— 1—  Vll  — 

M 

NO 

ND 

ND 

90S  L— •  Th— 

HD 

NO 

NO 

ND 

H— ll—  Vil  — 

m 

ND 

NO 

ND 

A 


C-2-52 


d-  «- 


TABLE  0-2-13 

PROCESS  PERFORMANCE  --  17  MARCH  1982  TO  6  JULY  1982  (PHASE  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  --  HALOGENATED  AROMATICS 
(Continued) 


Dual  Madia  Final  EEWTP 

Blandad  Filtar  Carbon  Col  wan  Finishad 

Influant  Effluant  Effluant  Uatar 


3-Chloroahanol !  Acid  LLE 
(IDL-  1.0  ua/UMOL-NA 
No.  of  Saaalas 

(„/  aathvl . )  OCRS 
ua/1) 

3 

4 

4 

4 

No.  Datactad 

0 

0 

0 

0 

No.  Abova  MDL 

0 

0 

0 

0 

Arithaatic  Maan 

NO 

NO 

NO 

NO 

Madian  Valua 

NO 

NO 

NO 

ND 

90X  La>>  Than 

NO 

NO 

NO 

ND 

Maxiaua  valua 

NO 

NO 

NO 

ND 

(IDL-  1.0  ua/llMDL- 

9.0 

ua/1) 

No.  of  Saanlaa 

3 

4 

4 

4 

No.  Datactad 

0 

0 

0 

O 

No.  Abova  MOL 

0 

0 

0 

0 

Arithaatic  Moan 

ND 

ND 

ND 

ND 

Madian  Valua 

ND 

ND 

ND 

ND 

90*  Lass  Than 

ND 

NO 

NO 

ND 

Maxiaua  Valua 

ND 

NO 

ND 

ND 

4-Ch1oro-3-aathYlnhanoli  Acid  LLE  (a/  aathvl.) 

QCMS 

(IDL-  1.0  uo/MMOL- 

7.0 

ua/1) 

!■  No.  of  Saaalaa 

3 

4 

4 

4 

no.  Datactad 

0 

0 

0 

0 

No.  Abova  MOL 

0 

0 

0 

0 

Arithaatic  Moan 

ND 

ND 

ND 

ND 

Madian  Valua 

ND 

ND 

NO 

ND 

90*  Loss  Than 

ND 

ND 

ND 

ND 

Maxiaua  .Valua 

ND 

ND 

ND 

ND 

2»4-DichlorOPhanoli  Acid  LLE  <w/  aathvl.)  GCM8 

(IDL-  1.0  ua/1«MDL- 

7.0 

ua/1) 

No.  of  Saanlaa 

3 

4 

4 

4 

No.  Datactad 

0 

0 

0 

0 

No.  Abova  MDL 

0 

0 

0 

0 

Arithaatic  Maan 

NO 

NO 

ND 

ND 

Madian  Valua 

ND 

ND 

ND 

ND 

90*  Lata  Than 

ND 

NO 

ND 

ND 

Maxiaua  Valua 

ND 

ND 

ND 

ND 

P*nt*ch1 oroPhtnol »  Acid  LLE  (w/  OCHS 

(IDL-  1.0  UO/ltMDL- 

4.0 

ua/1 ) 

No.  of  Saanlaa 

3 

4 

4 

4 

No.  Datactad 

0 

0 

0 

0 

No.  Abova  MDL 

0 

0 

0 

0 

Arithaatic  Maan 

ND 

ND 

ND 

ND 

Madian  Valua 

NO 

ND 

ND 

NO 

90*  Lao  Than 

ND 

ND 

ND 

NO 

Maxiaua  Valua 

NO 

ND 

ND 

NO 

TABLE  0-2-13 

PROCESS  PERFORMANCE  —  17  MARCH  1982  TO  6  JULY  1982  (PHASE  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  AROMATICS 
(Continued) 


Dual  Media  Final  EEUTP 

Blended  Filter  Carbon  Column  Finished 

Influent  Effluent  Effluent  Mater 


2.3.3-Trichl ororhenol »  Acid  LLE  (w/  methyl.)  GCMS 
(IDL-  1.0  u»/l I MOL"  7.0  us/1) 


No.  of  Samples 

3 

4 

4 

4 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

2.3.6-Trichloronhenol < 
(IDL-  1.0  us/llMDL- 
No.  of  Staples 

Acid  LLE  <«/  methyl.)  GCMS 
8.0  us/1 > 

3 

4 

4 

4 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

2.4.S-Trichloroehenol I  Acid 

1  LLE  <m/  methyl .  ) 

GCMS 

( IDL-  1.0  us/ 1 1 MDL*  8.0 

us/1  > 

No.  of  Sammies 

3 

4 

4 

4 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

ArithaMtic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

NO 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

2.4.b-Trichloromheno1i  Acid 

1  LLE  <u/  methyl.) 

GCMS 

(IDL-  1.0  uo/llMDL-  7.0 

us/l) 

Ns.  of  Sammies 

3 

4 

4 

4 

Me.  Detected 

0 

0 

0 

0 

Ns.  Above  MOL 

0 

0 

0 

0 

ArithaMtic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

NO 

ND 

ND 

Maximum  Value 

ND 

NO 

ND 

ND 

!-Ch!oronaphtha1enei  nurse 

*  tram  GCMS 

( IDL-  O.S  us/1 IMDL— NA  us/1 ) 

No.  of  Sammies 

6 

8 

8 

8 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

ArithaMtic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90*  Less  Than 

ND 

ND 

ND 

ND 

NaxiaMim  Value 

ND 

ND 

ND 

ND 

TABLE  0-2-13 


PROCESS  PERFORMANCE  — 
SYNTHETIC  ORGANIC 

Blandad 

Inf 1 uant 

17  MARCH  1982  TO  6  JULY 
CHEMICALS  —  HALOOENATED 
(Continuad) 

Dual  Madia 

Filtar 

Eff luant 

1982  (PHASE  IB) 
AROMATICS 

Final 

Carbon  Column 

Eff luant 

EEWTP 

Finishad 

Watar 

2-Chloronarhthalanai  nursa  t>  trap  OCHS 
< IDL-  0.3  us/IIMOL-NA  us/1  > 

No.  of  Samrlas  6 

8 

8 

8 

No.  Oatactad 

0 

0 

0 

0 

No.  Abova  MDL 

0 

0 

0 

0 

Arlthaatlc  Moan 

NO 

ND 

ND 

ND 

Modi an  Valua 

NO 

NO 

ND 

ND 

90%  Lass  Than 

NO 

ND 

ND 

ND 

Maxi mum  Valua 

NO 

ND 

ND 

ND 

2-Chloronarhthalanai  Basa  naut.  LLE  OCHS 
( IDL-  0.1  ua/1 «M0L«  9.0  us/l) 

No.  of  Saarlas  4 

4 

4 

4 

No.  Oatactad 

0 

0 

0 

0 

No.  Abova  MOL 

0 

0 

0 

0 

ArithHatic  Naan 

NO 

NO 

ND 

ND 

Madian  Valua 

NO 

NO 

ND 

ND 

90X  Lass  Than 

NO 

NO 

ND 

ND 

Maxiaua  Valua 

NO 

NO 

ND 

ND 

2-Chl oronarhthal anal  CLS  OCMS 

( IDL-  0.001  US/llMDL«  0.030  ua/1 > 

No.  of  Saarlas  6 

7 

8 

b 

No.  Oatactad 

0 

0 

0 

0 

No.  Abova  MOL 

0 

0 

0 

0 

Arlthaatlc  Moan 

NO 

NO 

ND 

ND 

Madian  Valua 

NO 

NO 

ND 

NO 

90%  Lass  Than 

NO 

NO 

ND 

ND 

NaxiMUM  Valua 

NO 

NO 

ND 

ND 

(IDL-  0.1  us/llMDL»  2.0  us/11 

No.  of  Sasmlas  4 

4 

4 

4 

No.  Oatactad 

0 

0 

0 

0 

No.  Abova  MDL 

0 

0 

0 

0 

Arlthaatlc  Maan 

NO 

ND 

NO 

NO 

Madian  Valua 

NO 

NO 

NO 

ND 

90X  Lass  Than 

NO 

NO 

ND 

ND 

Maxi mum  Valua 

NO 

NO 

ND 

ND 

1-Chloronanhthalanai  CLS  OCHS 


l IDL"  0.001  ua/llMDL- 
No.  of  Saanlas 

0.030  us/1 ) 

6 

7 

8 

6 

No.  Oatactad 

0 

0 

0 

0 

No.  Abova  MDL 

0 

0 

0 

0 

Arlthaatlc  Maan 

NO 

ND 

ND 

ND 

Madian  Valua 

NO 

ND 

ND 

NO 

90%  Lass  Than 

NO 

ND 

NO 

ND 

Haxiaua  Valua 

ND 

ND 

NO 

ND 

TABLE  0-2-13 

PROCESS  PERFORMANCE  --  17  MARCH  1982  TO  6  JULY  1982  (PHASE  IB) 


SYNTHETIC 

ORGANIC  CHEMICALS  —  HAL  ODE  MATED 

AROMATICS 

(Continued) 

Dual  Madia 

Final 

EEWTP 

Blended 

Filter 

Carbon  Column 

Finished 

Inf lgont 

Effluent 

Effluent 

Uator 

Arochlor  10161  LLE  ECO 

(IDL-  0.2  un/ 1 1 MDL« 

0.4 

us/1 ) 

No.  of  Suvlil 

3 

4 

4 

4 

No.  Detected 

0 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

0 

Arithmetic  Moon 

NO 

NO 

NO 

ND 

Modion  Volga 

NO 

ND 

NO 

ND 

90%  LOSS  Thon 

NO 

NO 

NO 

ND 

Maximum  Volua 

NO 

ND 

NO 

NO 

Arochtor  1221 •  LLE  ECO 

( IDL-  0.2  u*/l tHDL« 

0.4 

uo/l ) 

No.  of  Sammies 

3 

4 

4 

4 

No.  Ootoctod 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Moon 

NO 

NO 

NO 

ND 

Modion  Voluo 

NO 

NO 

ND 

ND 

90%  Loss  Thon 

NO 

ND 

ND 

ND 

Max  logo  Volga 

NO 

NO 

ND 

ND 

Arochtor  12321  LLE  ECO 

< IDL”  0.2  u*/1»MDL- 

0.4 

us/1 ) 

No.  of  Sowlos 

3 

4 

4 

4 

No.  Ootoctod 

0 

0 

0 

0 

No.  Abovo  MOL 

0 

0 

0 

0 

ArittMBOtle  Moon 

NO 

ND 

NO 

ND 

Modion  Volga 

NO 

ND 

ND 

ND 

90%  Loss  Thon 

NO 

ND 

NO 

ND 

Maximum  Volga 

NO 

NO 

ND 

ND 

Arocblor  12421  LLE  ECO 

( IDL-  0.2  us/llMDL- 

0.4 

uo/l) 

No.  of  Sammies 

3 

4 

4 

4 

No.  Ootoctod 

0 

0 

0 

0 

No.  Abovo  MOL 

0 

0 

0 

0 

Arithmetic  Moon 

NO 

NO 

ND 

ND 

Msdion  Volga 

NO 

NO 

ND 

ND 

90%  Loss  Thon 

NO 

NO 

ND 

NO 

Maximum  Volga 

NO 

ND 

NO 

ND 

Arochtor  1248i  LLE  ECO 

(IOL-  0.2  us/llMDL* 

0.4 

uo/l  > 

No.  of  Soarlos 

3 

4 

4 

4 

No.  Ootoctod 

0 

0 

0 

0 

No.  Abovo  MOL 

0 

0 

0 

0 

Arithmetic  Moon 

NO 

NO 

NO 

ND 

Modion  Volga 

NO 

ND 

ND 

ND 

90%  Loss  Thon 

NO 

NO 

ND 

ND 

HoMimom  Voluo 

NO 

NO 

ND 

ND 

G-2-56 


t  ^  XkV 


wVAA 


TABLE  0-2-13 

PROCESS  PERFORMANCE  —  17  MARCH  1982  TO  6  JULY  1982  (PHASE  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  AROMATICS 
(Continued) 


Dual  Madia 

Final 

EEWTP 

Blandad 

Filtar 

Carbon  Coluian 

Finiahad 

Influent 

Effluant 

Ef f 1 uant 

• 

Watar 

Arochlor  12S4I  LLE  ECO 

<IDL»  0.1  ua/llMOL" 

0.4 

ua/1 ) 

No.  of  Saaalas 

3 

4 

4 

4 

No.  Datactad 

0 

0 

0 

0 

No.  Abova  MOL 

0 

0 

0 

0 

Arithaatic  Maan 

ND 

ND 

ND 

ND 

Madian  Valua 

NO 

ND 

ND 

ND 

90X  Lass  Than 

ND 

ND 

NO 

ND 

Mtxinm  Valua 

ND 

ND 

ND 

ND 

Arochlor  12601  LLE  ECD 

(IDL-  0.1  U9/1IMDL- 

0.4 

ua/1 ) 

No.  of  Saar 1  a * 

3 

4 

4 

4 

No.  Datactad 

0 

0 

0 

0 

No.  Abova  MOL 

0 

0 

0 

0 

Arithaatic  Maan 

ND 

ND 

ND 

ND 

Madian  Valua 

ND 

ND 

ND 

ND 

90X  Lasa  Than 

ND 

NO 

ND 

ND 

Haxiaua  Valua 

ND 

ND 

ND 

ND 

G-2-57 


TABLE  0-2-14 

PROCESS  PERFORMANCE  —  17  MARCH  1982  TO  b  JULY  1982  (PHASE  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  PESTICIDES  /  HERBICIDES 


Duel  Media 

Final 

EEWTP 

B1«rtd«d 

Filter 

Carbon  Column 

Finished 

Inf  1 u#nt 

Effluent 

Effluent 

Meter 

A 1  dr  ini  LLE  ECD 

(IDL-  0.01  us/llMDL« 
No.  of  Saaales 

0. 10  us/1 ) 

3 

4 

4 

4 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

ND 

Atrazinei  Base  neut.  LLE 

OCMS 

< IDL-  S.O  us/llMDL-  9. 

,0  us/1 ) 

No.  of  Saaales 

4 

4 

4 

4 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithaetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

ND 

Alaha-BHCi  LLE  ECD 

< IDL"  0.01  ue/l»MDL- 
No.  of  Seas' *s 

0.20  us/1 1 

3 

4 

4 

4 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithaetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Maxiaua  Val ue 

NO 

ND 

ND 

ND 

Beta— BMC!  LLE  ECD 

(IDL-  0.01  ub/1»MDL- 

0.20 

us/1 1 

No .  of  Saaales 

3 

4 

4 

4 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithaetic  Mean 

NO 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

ND 

Del te-BHCl  LLE  ECD 

(IDL-  0.01  us/UMDL- 

0.03 

us/1  ) 

No.  of  Saaales 

3 

4 

4 

4 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Artthsietic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

NO 

90%  Less  Than 

ND 

ND 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

ND 

TABLE  0-2-14 

PROCESS  PERFORMANCE  —  17  MARCH  1982  TO  6  JULY  1982  (PHASE  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  PESTICIDES  /  HERBICIDES 
(Continued) 


Dual  Madia  Final  EEWTP 

Blandad  Filtar  Carbon  Column  Finishad 

Influant  Effluant  Effluant  Watar 


Oaama-BHCi  LLE  ECD 

< IDL-  0.01  ua/llMDL-  0.02  ua/1  ) 


No.  of  Samnlas 

3 

4 

4 

4 

No.  Datactad 

0 

0 

0 

0 

No.  Abova  MDL 

0 

0 

0 

0 

Arithmatlc  Maan 

ND 

NO 

ND 

ND 

Madian  Valua 

NO 

ND 

ND 

ND 

90%  Lass  Than 

NO 

NO 

ND 

ND 

Maximum  Valua 

ND 

ND 

ND 

ND 

Chlordanal  LLE  ECD 

(IOL-  0.01  ua/llMDL-NA 

ua/1 ) 

No.  of  Samnlas 

3 

4 

4 

4 

No.  Datactad 

0 

0 

0 

0 

No.  Abova  MDL 

0 

0 

0 

0 

Arithswtic  Maan 

ND 

ND 

ND 

ND 

Madian  Valua 

ND 

ND 

ND 

ND 

90%  Lass  Than 

ND 

ND 

ND 

NO 

Maximum  Valua 

ND 

ND 

ND 

ND 

4.4'-0DDl  LLE  ECD 

(IDL-  0.01  ua/IIMOL-  0. 

10  ua/1 ) 

No.  of  Samnlas 

3 

4 

4 

4 

No.  Datactad 

0 

0 

0 

0 

No.  Abova  MDL 

0 

0 

0 

0 

Arithmatlc  Maan 

ND 

NO 

ND 

ND 

Madian  Valua 

ND 

NO 

ND 

ND 

90%  Lass  Than 

ND 

NO 

ND 

ND 

Maximum  Valua 

ND 

NO 

ND 

ND 

4.4'-DDE<  LLE  ECD 

(IDL-  0.01  ua/llMOL- 
No.  of  Samalas 

1.00  ua/1) 

3 

4 

4 

4 

No.  Datactad 

0 

0 

0 

0 

No.  Abova  MDL 

0 

0 

0 

0 

Arithmatlc  Maan 

NO 

ND 

ND 

ND 

Madian  Valua 

ND 

ND 

ND 

ND 

90%  Lass  Than 

NO 

NO 

ND 

ND 

Maximum  Valua 

ND 

ND 

ND 

ND 

4.4'-DDT«  LLE  ECD 

< IDL-  0.01  ua/llHDL-  0.09  u*/1 ) 


No.  of  Samnlas 

3 

4 

4 

4 

No.  Datactad 

0 

0 

0 

0 

No.  Abova  MDL 

0 

0 

0 

0 

Arithiaatlc  Maan 

ND 

ND 

ND 

ND 

Madian  Valua 

ND 

ND 

ND 

ND 

90%  Lass  Than 

ND 

ND 

ND 

ND 

Maximum  Valua 

ND 

ND 

ND 

ND 

TABLE  0-2-14 

PROCESS  PERFORMANCE  —  17  MARCH  1982  TO  6  JULY  1982  (PHASE  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  PESTICIDES  /  HERBICIDES 
(Continued) 


Blended 

Influent 

Dual  Media 
Filter 
Effluent 

Final 

Carbon  Column 
Effluent 

EEWTP 

Finished 

Mater 

Dloldrini  LLE  ECO 

( IDL-  0.01  ue/UMtX.- 
No.  of  Samnlea 

0. 10  ue/1 ) 

3 

4 

4 

4 

No.  Dotoctod 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

NO 

NO 

ND 

Median  Value 

NO 

NO 

ND 

ND 

90X  Lees  Than 

NO 

NO 

NO 

ND 

Maximum  Value 

NO 

NO 

ND 

ND 

Endrini  LLE  ECO 

< IDL-  0.01  ue/1 « MDL- 
No.  of  Samel ea 

No.  Detected 

No.  Above  MDL 

Arithmetic  Mean 

Median  Value 

90Z  Lees  Than 

Maximum  Value 

0.07 

ue/1 ) 

3 

0 

0 

ND 

ND 

NO 

ND 

4 

0 

0 

ND 

ND 

M> 

ND 

4 

0 

0 

ND 

ND 

ND 

ND 

4 

0 

0 

ND 

ND 

ND 

ND 

Endoautfan  li  LLE  ECO 
(IDL-  0.01  ue/llMDL- 
No.  of  Samelea 

0.03 

ue/1) 

3 

4 

4 

4 

No.  Detected 

0 

0 

0 

O 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

NO 

90%  Leaa  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

Endosulfan  III  LLE  ECD 
(IDL-  0.01  ue/ 1  ! MDL- 
No.  of  Saamlee 

0.03 

ue/1) 

3 

4 

4 

4 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

NO 

ND 

Median  Value 

ND 

NO 

ND 

ND 

90%  Leaa  Than 

ND 

ND 

NO 

ND 

Maximum  Value 

ND 

ND 

NO 

ND 

Endoaulfan  aulfatei  LLE 
(IDL-  0.01  ua/llMDL- 
No.  of  Saamlee 

ECO 

0.02 

ue/1 ) 

3 

4 

4 

4 

No.  Detected 

0 

0 

0 

0 

No.  Above  ra)L 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

NO 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Leaa  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

- - — - - - - - 

ND 

ND 

ND 

ND 

.•V 


G-2-60 


riT* 


■n 


TABLE  0-2-14 

PROCESS  PERFORMANCE  —  17  MARCH  1982  TO  6  JULY  1982  (PHASE  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  PESTICIDES  /  HERBICIDES 
(Continued) 


Blondod 

Influent 

Duel  Medio 
Filter 
Effluent 

Finol 

Cor bon  Coluan 
Effluent 

EEWTP 

Finished 

Motor 

Hottchlori  LLE  ECD 

IIDL*  0.01  us/llHOL- 
No.  of  Siwlti 

0.20  uo/1) 

3 

4 

4 

4 

No.  Dotoetod 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithaotic  Noon 

NO 

ND 

ND 

ND 

Mod Ion  Voluo 

ND 

ND 

ND 

ND 

90X  Loo*  Thon 

NO 

ND 

ND 

ND 

Hoxiaua  Voluo 

NO 

ND 

ND 

ND 

Hertochlor  enoxidei  LLE 
(IDL-  0.01  uo/1 IHDL- 
No.  of  Soaale* 

ECD 

0. 10  us/1 ) 

3 

4 

4 

4 

No.  Dotoetod 

0 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

0 

Arithaotic  Noon 

ND 

ND 

ND 

ND 

Modlon  Voluo 

ND 

ND 

ND 

ND 

90X  Loo*  Thon 

ND 

ND 

ND 

ND 

Hoxiaua  Voluo 

ND 

ND 

ND 

ND 

HexochloroCYCloaentodlenei  Booo  nout.  LLE  0CM8 
< IDL-  1.0  uo/1 INDL-2O.0  uo/1) 

No.  of  Soaale*  4 

4 

4 

4 

No.  Dotoetod 

0 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

0 

Arithaotic  Moon 

ND 

ND 

ND 

ND 

Modlon  Voluo 

ND 

ND 

ND 

ND 

90%  Loo*  Thon 

ND 

ND 

ND 

ND 

Hoxiaua  Voluo 

ND 

ND 

ND 

ND 

Hexochl orocrcl o-entodienei  CLS  OCHS 
(IDL-  0.010  us/llMDL-  0.340  uo/1 > 

No.  o*  Soaalo*  6 

7 

8 

6 

No.  Dotoetod 

0 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

0 

Arithaotic  Moon 

Modlon  Voluo 

ND 

ND 

ND 

ND 

90%  Loo*  Thon 

ND 

ND 

ND 

ND 

Hoxiaua  Voluo 

ND 

ND 

ND 

ND 

Kononol  LLE  ECD 

(IDL-  0.01  uo/UHOL- 
No.  of  Soaalo* 

2.00  uo/1) 

3 

4 

4 

4 

No.  Dotoetod 

0 

0 

0 

O 

No.  Abovo  MOL 

0 

0 

0 

0 

Arithaotic  Moon 

ND 

ND 

ND 

ND 

Modion  Voluo 

ND 

ND 

NO 

NO 

90%  Lo»*  Thon 

ND 

ND 

ND 

ND 

Hoxiaua  Voluo 

ND 

ND 

ND 

ND 
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TABLE  0-2-14 

mast  PERFORMANCE  —  17  MARCH  1982  TO  b  JULY  1982  (PHASE  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  PESTICIDES  /  HERBICIDES 
(Continued) 


Blended 

Influent 

Dual  Media 

Pi  Iter 
Effluent 

Final 

Carbon  Column 
Effluent 

EEWTP 

Finished 

Water 

Methoxvchlor:  LLE  ECO 
(IDL-  0.01  ue/UMOL-  C 
No.  of  SupUi 

>.09  us/1 ) 

3 

4 

4 

4 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Meen 

ND 

NO 

ND 

ND 

Median  Value 

NO 

ND 

ND 

ND 

90%  Less  Than 

ND 

NO 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

( IDL*  0.01  ue/1 IMDL-NA  ue/1 ) 

No.  of  Samel e>  3 

4 

4 

4 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

SO 

ND 

ND 

2.3»7.8-Tetrachlorodibenxo-n-dloxin<  Base  neut. 
(IDL-10.0  us/1  IMDL-NA  us/1) 

No.  of  Sammies  4 

LLE  OCHS 

4 

4 

4 

No.  Detected 

0 

0 

0 

0 

Mo.  Above  MDL 

0 

0 

0 

0 

ArithSMtlc  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

NO 

ND 

ND 

ND 

Maximum  Value 

ND 

NO 

ND 

ND 

Tricresolmhosmhate'  Base 
(IDL-30.0  us/ 1 1 MDL -HA 
No.  of  Sammies 

neut.  LLE  OCHS 
us/1 ) 

4 

4 

4 

4 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

NO 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

2.4-Di  LLE  <w/  methvl.)  ECO 

(IDL-  0.1  us/ l! MDL—  0.1  us/1) 

No.  of  Sammies  3 

3 

3 

3 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

ArithsMtic  Mean 

ND 

ND 

NO 

ND 

Median  Value 

ND 

NO 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 
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TABLE  0-2-14 

PROCESS  PERFORMANCE  —  17  MARCH  1962  TO  &  JULY  1982  (PHASE  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  PESTICIDES  /  HERBICIDES 
(Continued) 


Dual  Madia  Final  EEWTP 

Blended  Fitter  Carbon  Column  Finished 

Influent  Effluent  Effluent  Hater 


>4»3— T«  LLE  <«/  methyl 

.)  ECO 

CIDL"  0.1  uo/HMDL* 

0.3  uo/1  ) 

No.  of  Sammies 

3 

3 

3 

3 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

NO 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

2.4.9-TP«  LLE  <•/  methyl.)  ECD 
( IDL»  0.1  ue/1 IMDL“  O.S  ue/1) 

Me.  of  SaiH>lea  3  3  3  3 
Mo.  Detected  o  0  o  o 
Me.  Above  MOL  O  O  o  o 

Arithmetic  Mean  NO  ND  ND  ND 

Median  Value  ND  ND  ND  ND 
90%  Lest  Than  ND  ND  ND  ND 
Maximum  Value  ND  ND  ND  ND 


TABLE  0-2-13 

PROCESS  PERFORMANCE  —  17  MARCH  1982  TO  6  JULY  1982  (PHASE  IB) 
MISCELLANEOUS  QUANTIFIED  ORGANIC  CHEMICALS 


Blended 

Influent 


Duel  Media 
Filter 
Effluent 


Final 

Carbon  Column 
Effluent 


EEWTP 

Finished 

Water 


N-Mltresodiaethvl  aainei  Base  neut. 
(IDL-  0.9  ue/1»M0L«10.0  ue/1 > 
No.  of  Saddles  4 

No.  Detected  0 

No.  Above  MOL  0 


ArithdMtic  Mean 

MO 

NO 

NO 

NO 

Median  Value 

NO 

NO 

NO 

NO 

90*  Less  Than 

NO 

NO 

NO 

NO 

Maximum  Value 

NO 

NO 

NO 

NO 

M-Ni t resod  1  rhen-r  1  aai net  Base  neut. 
(IDL»  0.1  ue/1 1  MOL*  9.0  ue/1) 
No.  of  Sammies  3 

No.  Detected  O 

No.  Above  MOL  0 


Arithmetic  Mean 


l-Broao-4-rhenoxYben*ene«  CLS  OCHS 
( IDL-  0.001  ue/1 f  MOL*  0.030  ue/1 > 
No.  of  Saddles  6 

No.  Detected  0 

No.  Above  MOL  0 


ArithdMtic  Mean 

NO 

NO 

NO 

NO 

Median  Value 

NO 

NO 

NO 

NO 

90*  Less  Than 

NO 

NO 

NO 

NO 

Maximum  Value 

NO 

NO 

NO 

ND 

i 

I 


i 


TABLE  0-2-13 


wnff;;  ornf-fWlOrirF  — 
MISCELLANEOUS 

Blandad 

Influent 

17  MARCH  1982  TO  6  JULY  1982  (PHASE  IB) 
QUANTIFIED  ORGANIC  CHEMICALS 
(Continuad) 

Dual  Madia  Final 

Filter  Carbon  Coluain 

Effluent  Effluent 

EEHTP 

Finished 

Hater 

1-Chl oro-4— rhenexvbanionei 
(IDL-  O.S  ue/1 1 MOL-  S.O 
No.  of  Saaala* 

Baee  naut.  LLE  OCMS 
ua/i) 

4 

4 

4 

4 

No.  Oatactad 

0 

0 

0 

O 

No.  Above  MOL 

0 

0 

0 

0 

Arithaetic  Naan 

NO 

NO 

NO 

ND 

Madian  Valua 

NO 

NO 

NO 

ND 

MX  Laaa  Than 

NO 

NO 

ND 

ND 

Haxiaua  Valua 

m 

ND 

ND 

ND 

CLS  OCHS 

(IDL-  0.001  ue/MHDL-  0, 

,030  ue/1 1 

Me.  of  Saarlai 

6 

7 

8 

6 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithaatie  Mean 

NO 

NO 

ND 

ND 

Radian  Valua 

NO 

ND 

ND 

ND 

90X  Lose  Than 

NO 

ND 

ND 

ND 

Haxiaua  Valua 

ND 

ND 

ND 

ND 

2-Chl oroathrlvinvl other «  puree  i  trap  OCHS 

(IDL-  0.1  up/ 1 1 HOL-MA  up/l> 

No.  of  Saanlee 

6 

8 

8 

8 

Me.  Oatectad 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithaetic  Mean 

NO 

ND 

ND 

ND 

Median  Valua 

NO 

ND 

ND 

ND 

90X  Lose  Than 

NO 

ND 

ND 

ND 

Haxiaua  Valua 

NO 

ND 

ND 

ND 

2-Chleroathr!vinr!athar«  Bale  naut.  LLE  OCHS 

(IDL-  1.0  ue/1 IMDL-NA  ue/1 > 

No.  of  Saaelae 

4 

4 

4 

4 

No.  Oatactad 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithaetic  Moan 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

90X  Lose  Than 

NO 

NO 

ND 

ND 

Haxiaua  Value 

NO 

ND 

ND 

ND 

1.  r’-(HethYlenebie(exv> )-bie-2-chloroathanei  Baee 

naut.  LLE  GCH8 

(IDL-  O.S  uo/llfOL-  3.0 

UP/1  > 

No.  of  Saaptee 

3 

3 

3 

3 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithaetic  Mean 

ND 

ND 

ND 

ND 

Radian  Value 
90*  Lee*  Than 
rtexlaua  value 


ND 

HD 

HD 


NO 

NO 

NO 


m 

ND 

NO 


ND 

ND 

ND 


TABLE  0-2-13 

PROCESS  PERFORMANCE  —  17  MARCH  1902  TO  A  JULY  1982  (PHASE  IB) 

MISCELLANEOUS  QUANTIFIED  ORGANIC  CHEMICALS  [•' 

(Continued)  < 


B1 ended 
Influent 

Dual  Media 
Filter 
Effluent 

Final 

Carbon  Column 
Effluent 

EEHTP 

Finished 

Water 

1 . 1 '-Oxvbl»(2-chl eroe thane > »  Base  nout. 
(IDL-  0.3  ue/1 IHOL-  4.0  u«/1) 

No.  of  Samples  4 

LLE  OCHS 

4 

4 

4 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Moon 

NO 

NO 

NO 

ND 

tied  ion  Value 

ND 

NO 

ND 

ND 

90S  LOSS  Thon 

NO 

ND 

ND 

ND 

Hexipue  Value 

NO 

NO 

NO 

ND 

1. l'-Oacrb ls(2-ch lorao thane )i  CLS  OCHS 
(IDL-  0.003  us/1 IMOL-  0.080  us/1 ) 

No.  of  Samel  os  6 

7 

8 

6 

No.  Detected 

0 

0 

0 

O 

No.  Above  MOL 

0 

o 

0 

0 

Arithmetic  Moan 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90X  Less  Than 

NO 

ND 

ND 

ND 

Maximum  Value 

ND 

NO 

ND 

ND 

2.2'-Oxybls(2-chloraeropene)i  Base  neut. 
(IDL-  0.3  ue/llMOL-  3.0  us/1 ) 

No.  of  Samples  4 

LLE  OCHS 

4 

4 

4 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

NO 

ND 

ND 

Median  Value 

NO 

ND 

ND 

ND 

90S  Less  Than 

NO 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

Tet  rehydro  fur  am  nurse  h  tran  OCHS 
(IDL-  0.1  ue/ltMDL-  0.2  us/1 > 

No.  of  Samples  6 

6 

8 

8 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90S  Less  Than 

NO 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

Acetone*  nurse  h  trap  QCMS 
(IDL-  0.3  ue/ltMDL-  0.3 
No.  of  Samples 

US/1  > 

4 

8 

8 

8 

No.  Oetected 

1 

2 

2 

2 

No.  Above  MOL 

1 

2 

2 

2 

Arithmetic  Mean 

0.39 

0.73 

0.43 

0.60 

Standard  Deviation 

0.84 

0.91 

0.33 

0.89 

Geometric  Mean 

Not 

0.13 

0.28 

0.  17 

Spread  Factor 

Cal culated 

7.12 

2.42 

4.72 

Median  Value 

ND 

ND 

ND 

ND 

90S  Less  Than 

2.3 

2.6 

1.2 

2.8 

Maximum  Value 

2.3 

2.6 

1.2 

2.8 
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TABLE  0-2- IS 

PROCESS  PERFORMANCE  —  17  MARCH  1982  TO  6  JULY  1982  (PHASE  IB) 
MISCELLANEOUS  QUANTIFIED  ORGANIC  CHEMICALS 
(Continued) 


Blended 

Influent 

Dual  Media 
Filter 
Effluent 

Final 

Carbon  Column 
Effluent 

EEWTP 

Finished 

Water 

2-Butanonei  nurse  !•  trap  GCMS 
(IDL-  0.1  U0/1IMDL-  1.0  us/1 ) 

No.  of  Sammies  6 

8 

8 

8 

No.  Detoctod 

0 

0 

0 

0 

No.  Above  HOL 

0 

0 

0 

0 

Arithaetic  Mean 

NO 

NO 

NO 

NO 

Median  Value 

NO 

NO 

NO 

ND 

90X  Los*  Than 

NO 

NO 

NO 

NO 

Maximum  Value 

NO 

NO 

NO 

NO 

Isophoronei  Base  neut.  LLE  OCMS 
(IDL-  O.S  us/1 1 MOL”  3.0  us/1 > 

No.  of  Samples  4 

4 

4 

4 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

O 

0 

0 

0 

Arithmetic  Mean 

NO 

NO 

NO 

ND 

Median  Value 

NO 

NO 

NO 

ND 

90X  Loss  Than 

NO 

NO 

NO 

ND 

Maximum  Value 

NO 

NO 

NO 

NO 

Oeosmini  CLS  OCMS 

( IDL-  0.0005  us/llMDL-  0.0500  us/1) 

No.  of  Sample*  6 

7 

8 

b 

No.  Detected 

1 

1 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithaetic  Mean 

NQ 

NQ 

NO 

ND 

Modian  Value 

NO 

NO 

NO 

ND 

90*  Less  Than 

NQ 

NQ 

NO 

ND 

Maximum  Value 

NQ 

NQ 

NO 

ND 

Hothvl isebornool t  CLS  OCHS 

(IDL-  0.0005  us/HMDL—  0.0400  us/1) 

No.  of  Samples  6 

7 

8 

6 

No.  Detected 

0 

0 

1 

0 

No.  Above  HOL 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

NO 

NQ 

ND 

Median  Value 
9«X  Lest  Than 
Maximum  Value 


NO 

NO 


NO 

NO 

NO 


NO 

NQ 

NO 


NO 

NO 

NO 


TABLE  S  -  2  -  1* 

PROCESS  PERFORMANCE  .*  1*  MARCH  IW  -  16  JULY  1982  (PHASE  IB) 

ORGANIC  CHEMICALS  TENTATIVELY  IDENTIFIED  BY 
VOLATILE  ORGANIC  ANALYSIS  (PURGE  AND  TRAP.  OC/HS) 

(CnuatriUiM  nptrttl  1*  u./L> 

Dual  MsPia  Final  EEHTP 

Bla.P  Filtsr  Carl on  Caluan  FlniabaP 
Tank  EfPluaat  EFFluant  Hatar 


*£>) 


SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  ALKANES 
MilaMMlii  HatDanas  (ttltr  Than  THM») 
SisblaraPluarsaathana 

Na.  aF  Tiaaa  DHiatii  /  Ns.  aP  Saaalaa 
Sanaa  sP  Canaantratiana 

HalaNanataP  Etkaaat 

1 .2-Diablara-l.l .2.2-tstraPluaraatbana 
Na.  sP  Tiaaa  DataataP  /  Na.  aP  Saaalaa 
Sanaa  aP  Canaantratiana 


0/6  0/9  1/8 

ND  NO  2.9 


1/6  1/9  1/8 

0.9  4.1  1.7 


0/8 

ND 


1  /  8 
4.1 


SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS 

( Nan-Ha laSana tap) 

AUrlkaaianaa 

Nstbrlstbrlkanianaa  <S  Hathrlathrlkanzana  iaaaara) 


Na. 

aP  Snnrlsf 

0 

/  6 

0 

/  9 

1 

/  8 

0 

/  8 

Sanaa  aP  Canaan tratiana 

ND 

ND 

4.2 

ND 

1 . 2 .3-Tr iaatk rl kaasana 

Na.  aP  Tiaaa  DataataP  / 

Na. 

aP  Saar 1st 

0 

/  6 

0 

/  9 

1 

/  B 

0 

/  8 

Sanaa  aP  Canaantratiana 

ND 

ND 

4.9 

ND 

MISCELLANEOUS  ORGANIC  CHEMICALS 

Sutana 

Na.  aP  Tiaaa  DataataP  / 

Na. 

aP  Saar 1st 

0 

/  6 

0 

/  9 

0 

/  8 

1 

/  8 

Sanaa  aP  Canaantratiana 

ND 

ND 

ND 

0.7 

2. 4-Dlaathr Iranians 

No.  at  Tiaaa  DataataP  / 

Na. 

at  Soartaa 

1 

/  6 

0 

/  9 

0 

/  8 

i 

/  8 

Sanaa  at  Canaantratiana 

0.1 

ND 

ND 

0.1 

X 

« 

s 

• 

Na.  sP  Tiaaa  DataataP  / 

Na. 

at  Saaalaa 

0 

/  6 

1 

/  9 

0 

/  a 

0 

/  a 

Ranaa  at  Canaantratiana 

ND 

0.1 

NO 

ND 

2-Matbrlkutana 

Na.  aP  Tiaaa  DataataP  / 

Na. 

aP  Saaalaa 

1 

/  6 

0 

/  9 

0 

/  8 

0 

/  a 

Ranaa  at  Canaantratiana 

0.4 

ND 

HD 

ND 

2-Hathrlrrnrans 

Ns.  at  Tiaaa  DataataP  / 

Na. 

at  Saaalaa 

1 

/  6 

1 

/  9 

0 

/  a 

0 

/  8 

1.0 

0.8 

ND 

ND 

Etkars 

Diaatbsa  mrsaana 

Na.  at  Tiaaa  DataataP  / 

Na. 

sP  Saaalaa 

1 

/  6 

0 

/  9 

0 

/  a 

0 

/  a 

Ranaa  aP  Canaantratiana 

0.4 

ND 

ND 

ND 

1 . 1  '-Diaatbsa  mrsrana 

Na.  at  Tiaaa  DataataP  / 

Na. 

aP  Saaalaa 

2 

/  6 

2 

/  9 

2 

/  8 

2 

/  8 

Ranaa  aP  Canaantratiana 

0.( 

1  -  0.7 

o.: 

1  -  0.4 

0.3 

0.2  -  0.3 

1 . 1  '-Onrktastbana 

Na. 

sP  Saaalaa 

3 

/  6 

l 

/  9 

0 

/  a 

1 

/  8 

o.< 

1  -  1.1 

0.9 

ND 

NO 

1.1 '-Oarkitaatnaas 

Na.  aP  Tiaaa  DataataP  / 

Na. 

aP  Saaalaa 

1 

/  6 

0 

/  9 

t 

/  a 

0 

/  8 

0.6 

ND 

0.8 

ND 

Ns.  at  Tiaaa  DataataP  / 

Na. 

aP  Saaalaa 

3 

/  6 

0 

/  9 

0 

/  a 

0 

/  8 

Ranaa  at  Canaantratiana 

o.: 

1  -  0.3 

NO 

NO 

ND 
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TABLE  0-2-17 

PROCESS  PERFORMANCE  1  14  MARCH  1982  -  14  JULY  1982  (PHASE  IB) 

ORGANIC  CHEMICAL!  TENTATIVELY  IDENTIFIES  BY 
ACID  EXTRACTION  <H  /  METHYLATION)  AND  QC/H8 
(Cntintmlifti  rrnrtid  in  ua/L) 

Dual  Madia  Final  EEHTP 

Bland  Filtar  Carksn  Caluan  Finiakad 
Tank  Effluant  EFPluant  Matar 


MISCELLANEOUS  ORGANIC  CHEMICALS 
Oriahti  Aatda 

Haaadaaaaaia  aald 

Na.  a#  Tiaaa  Dataatad  /  Na.  of  Baarlaa 
Ranaa  of  Canaantratiana 
Oatadaaanaia  aaid 

Na.  of  Tiaaa  Dataatad  /  Na.  at  Saarlaa 
Ranaa  af  Canaantratiana 
Tatradaaanaia  aaid 

Na.  of  Tiaaa  Dataatad  /  Na.  of  Saanlaa 
Ranaa  of  Canaantratiana 


1/3  1/4  1/4  0/4 

0.3  0.4  O.t  ND 

1/3  1/4  0/4  0/4 

0.2  0.2  ND  ND 

1/4  1/4  1/4  1/4 

0.4  0.2  0.1  0.2 


0-2-6* 


TABLE  0-2-18 

I  PERFORMANCE  :  U  MARCH  1982  -  16  JULY  1982  (PHASE  IB) 
0MAN1C  CHEMICALS  TENTATIVELY  IDENTIFIED  BY 
BASE/NEUTRAL  EXTRACTION  AND  QC/HS 
(Caneantratiena  rarortad  In  u*/L> 


SYNTHETIC  OROANIC  CHEMICALS 


AROMATIC  HYDROCARBONS 
(Nea-Haleaeaated) 


Pkenele 


2.4-Bl«<  1  •  1-Diuthrltthrl  >-4-aetkrlrkanel 
Nn.  of  Tint*  Dtttitil  /  Ha.  af  Saaalaa 
Ranaa  af  Cenoantratiene 


1  /  ♦ 
2.3 


Dual  Madia 
Filter 
Effluent 


1  /  4 

2.2 


Final 

Carken  Coluan 
Effluent 


1  /  4 

1.4 


EEHTP 

Finiakad 

Hater 


1  /  4 

1.9 


G-2-70 


SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  ALKANES 
HlI«NMt«d  Alh*Ml  (C3  or  srootor ) 
1.2.3-Trlchloronronone 

No.  of  Tlaos  Dotoetod  /  No.  of  Soanlos 
Rons*  of  Concentrations 


0/6 

m 


1/7 

.0031 


1  /  8 
.0041 


0/6 

NO 


SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBON8 

< Non-Hoi ooeno ted) 

At kvl benzenes 

1 . 3-  Oiothvl bonzono 
No.  of  Tlaos  Dotoetod  / 

Ronao  of  Concentrations 

1-ethrl -2-aoth y) bonzono 
No.  of  Tlaos  Dotoetod  / 

Ronao  of  Concontrotions 

1 -Ethyl -4-aothvl bonzono 
No.  of  Tiaoo  Dotoetod  / 

Ronao  of  Concontrotlona 

1.2. 3- Tr laothYl bonzono 
No.  of  Tiaoa  Dotoetod  / 

Ronao  of  Coneontrotlona 

1.2. 4- Tr laothvl bonzono 
No.  of  Tlaos  Dotoetod  / 

Ronao  of  Concontrotions 


No.  of 

Soanlos 

1/6 

0/7 

0  / 

8 

0/6 

.0066 

ND 

ND 

ND 

No.  of 

Sonnies 

2/6 

3/7 

3  / 

8 

3/6 

.029  -  .036 

.012  -  .032 

.0077  - 

.012 

.013  -  .022 

No.  of 

Sonnies 

1/6 

1  /  7 

0  / 

8 

1  /  6 

.009 

.0039 

ND 

.017 

No.  of 

Sonnies 

4/6 

6/7 

4  / 

8 

3/6 

.0062  -  .036 

.011  -  .023 

.0084  - 

.013 

.0037  -  .018 

No.  of 

Sos^los 

2/6 

2/7 

1  / 

8 

0/6 

.014  -  .084 

.0038  -  .0073  .0018 

ND 

Nanhthalenes 

AconorhthYl one 

No.  of  Tlaos  Dotoetod  / 
Ronao  of  Concontrotions 


>.  of  Soanlos 


0/9 

ND 


1/8 

.0003 


0/9 

ND 


O 


MISCELLANEOUS  ORGANIC  CHEMICALS 
Ketones 

2. 2-Diae thy 1 -3-hoxonono 


Alcohols 

3-Mo thy I - 1 -bo tono I 


G-2-71 


0/9 

ND 


No.  of  Tlaos  Dotoetod  / 

No. 

of 

Sonnies 

1 

/ 

6 

0 

/  7 

0 

/ 

8 

0 

/ 

Ronao  of  Concentrations 

c 

016 

ND 

ND 

ND 

2.6— Dlnothyl— 3. 9-undecadlene-2-one 

No.  of  Tlaos  Dotoetod  / 

No. 

of 

Sonnies 

0 

/ 

6 

1 

/  7 

1 

/ 

0 

0 

/ 

Ronao  of  Concontrotions 

ND 

0098 

0091 

ND 

2-Hoxonono 

No.  of  Tines  Dotoetod  / 

No. 

of 

Soanlos 

0 

/ 

6 

1 

/  7 

0 

/ 

8 

0 

/ 

Ronao  of  Coneontrotlons 

ND 

033 

ND 

ND 

4-HydroxY-4-aothYl -2-nontoi 

ion« 

No.  of  Tines  Dotoetod  / 

No. 

of 

Soanlos 

1 

/ 

6 

1 

/  7 

0 

/ 

8 

0 

/ 

Ronao  of  Concontrotions 

.022 

030 

ND 

ND 

Isonhorono 

No.  of  Tlaos  Dotoetod  / 

No. 

of 

Soanlos 

1 

/ 

6 

0 

/  7 

0 

/ 

8 

0 

/ 

Ronao  of  Concontrotions 

« 

160 

ND 

NO 

ND 

3-Mothvl -2-hoxonono 

No.  of  Tlaos  Detected  / 

No. 

of 

Sos&iio* 

0 

/ 

6 

1 

/  7 

0 

/ 

8 

0 

/ 

Ronao  of  Coneontrotlons 

ND 

027 

ND 

ND 

No.  of  Tlaos  Dotoetod  / 

No. 

of 

Soanlos 

0 

/ 

6 

1 

/  7 

0 

/ 

8 

0 

/  6 

Ronao  of  Concontrotions 

ND 

0030 

NO 

ND 

Isooetonol 

No.  of  Tlaos  Dotoetod  / 

No. 

of 

Soanlos 

0 

/ 

6 

0 

/  7 

1 

/ 

8 

0 

/  6 

Ronao  of  Concontrotions 

ND 

ND 

0056 

ND 

2-EthYlhoxonol 

No.  of  Tlaos  Dotoetod  / 

No. 

of 

Soanlos 

0 

/ 

6 

1 

/  7 

0 

/ 

8 

0 

/  6 

Ronao  of  Concontrotions 

ND 

0086 

ND 

ND 

8-HethY 1 -1 . 8-no nonod 1 o 1 

No.  of  Tlaos  Dotoetod  / 

No. 

of 

Soanlos 

0 

/ 

6 

1 

/  7 

0 

/ 

8 

0 

/  6 

Ronao  of  Concentrations 

ND 

0036 

ND 

ND 

6-Mothyl-l-oetonol 

No.  of  Tlaos  Dotoetod  / 

No. 

of 

Soanlos 

1 

/ 

6 

1 

/  7 

0 

/ 

8 

0 

/  6 

Ronao  of  Concentrations 

,0067 

0038 

ND 

ND 

A1 dohYdos 

Do canal 

No.  of  TIsms  Dotoetod  / 

No. 

of 

Soanlos 

3 

/ 

6 

4 

/  7 

3 

/ 

8 

1 

/  6 

Ronao  of  Concontrotions 

.0079 

-  , 

019 

.010  -  .024 

.0033  - 

-  .027 

0078 

3. 3-DiaethY 1 hoxonol 

Ns.  of  Tlaos  Dotoetod  / 

No. 

of 

Soanlos 

1 

/ 

6 

0 

/  7 

0 

/ 

8 

0 

/  6 

Ronao  of  Concentrations 

.0028 

ND 

NO 

ND 

2-Ethyl hoxonol 

No.  of  Tlaos  Dotoetod  / 

No. 

of 

Soanlos 

0 

/ 

6 

0 

/  7 

0 

/ 

3 

1 

/  6 

Ronao  of  Concontrotions 

ND 

ND 

ND 

019 

TABLE  0-2-19 

PROCESS  PERFORMANCE  J  16  MARCH  1982  -  16  JULY  1982  (PHASE  IB) 
ORGANIC  CHEMICALS  TENTATIVELY  IDENTIFIED  BY 
CLOSED  LOOP  STRIPPING  AND  GC/MS 
(Continued) 


Blond 


Duo)  Medio 
Filter 


FI  no  I 

Cor  bon  Coluein 


G-2-72 


EEWTP 

Finiehed 


Tank 

Effluent 

Effluent 

Water 

Nonono 1 

No.  of  Time*  Detected  / 

No.  of 

Sample* 

2/6 

3 

/ 

7 

3 

/ 

8 

0 

/ 

6 

Ronee  of  Concentrotion* 

.012  -  .031 

.011  - 

.018 

.011  - 

.022 

ND 

Heptane 1 

No.  of  Tine*  Detected  / 

No.  of 

Samples 

0/6 

0 

/ 

7 

1 

/ 

8 

0 

/ 

6 

Ronee  of  Concentrotion* 

ND 

ND 

.0042 

ND 

Hexonol 

No.  of  Tiaes  Detected  / 

No.  of 

Samples 

1/6 

0 

/ 

7 

1 

/ 

8 

0 

/ 

6 

Ronee  of  Concentrotion* 

.018 

ND 

,0073 

ND 

4-Methv) hexonol 

No.  of  Tine*  Detected  / 

No.  of 

Sample* 

1  /  6 

0 

/ 

7 

0 

/ 

8 

0 

/ 

6 

Ronee  of  Concentrotion* 

.0040 

ND 

ND 

ND 

Tetrodecono) 

No.  of  Tiaes  Detected  / 

H- 

O 

o 

z 

Samples 

0/6 

2 

/ 

7 

0 

/ 

8 

0 

/ 

6 

Ronee  of  Concentrotion* 

ND 

0013  - 

.020 

ND 

NO 

Atkone* 

2. 4-Diaethvl her ton* 

No.  of  Tiaes  Detected  / 

No.  of 

Samples 

0/6 

1 

/ 

7 

0 

/ 

8 

0 

/ 

6 

Rone*  of  Concentration* 

ND 

010 

ND 

ND 

2. 3-Dimethyl horton* 

No.  of  Tiaes  Detected  / 

No.  of 

Samples 

1  /  6 

0 

/ 

7 

0 

/ 

8 

0 

/ 

6 

Rone*  of  Concentrotion* 

.010 

ND 

ND 

ND 

Eico*one 

No.  of  Tlae*  Detected  / 

No.  of 

Soaples 

1  /  6 

0 

/ 

7 

0 

/ 

8 

0 

/ 

6 

Rone*  of  Concentrations 

.0077 

ND 

ND 

ND 

S— Ethirl-2— aethvl  hertone 

No.  of  Tiae*  Detected  / 

No.  of 

Samples 

1/6 

0 

/ 

7 

0 

/ 

8 

0 

/ 

6 

Ranee  of  Concentrotion* 

.0090 

ND 

ND 

ND 

Hexodecon* 

No.  of  Tiae*  Detected  / 

No.  of 

Samples 

1/6 

0 

/ 

7 

0 

/ 

8 

0 

/ 

6 

Rons*  of  Concentrotion* 

.0043 

ND 

ND 

ND 

Octodecon* 

No.  of  Tiaes  Detected  / 

No.  of 

Samples 

1/6 

0 

/ 

7 

0 

/ 

8 

0 

/ 

6 

Rons*  of  Concentrations 

.026 

ND 

ND 

ND 

2.2.4. 6. 6-Pen toast hv) heptane 

No.  of  Tiaes  Detected  / 

No.  of 

Soaples 

1/6 

0 

/ 

7 

0 

/ 

8 

0 

/ 

6 

Rons*  of  Concentrotion* 

.012 

ND 

ND 

ND 

2.6. 10. 14-Tetroaethvlheptodecane 

No.  of  Tiae*  Detected  / 

No.  of 

Soaples 

1  /  6 

0 

/ 

7 

0 

/ 

8 

0 

/ 

6 

Ronee  of  Concentrotion* 

.022 

ND 

ND 

ND 

2.2. 4-Tr i methyl hexane 

No.  of  Tiae*  Detected  / 

No.  of 

Samples 

1  /  6 

-0 

/ 

7 

0 

/ 

8 

0 

/ 

6 

Rone*  of  Concentrations 

.014 

ND 

ND 

ND 

Alkenes 

7-Hethy 1 -6-tr idecene 

No.  of  Tiaes  Detected  / 

No.  of 

Samples 

1  /  6 

0 

/ 

7 

0 

/ 

8 

0 

/ 

6 

Rons*  of  Concentrotion* 

.011 

ND 

ND 

ND 

4.6.8-Triaethvl-l-nonen* 

No.  of  Tiaes  Detected  / 

No.  of 

Soaples 

1  /  6 

0 

/ 

7 

0 

/ 

8 

0 

/ 

6 

Rone*  of  Concentrotion* 

.0040 

ND 

ND 

ND 

Cyclic  Alkane* 

1 -Etheny 1 -2-hexeny 1  eye 1  opr opone 

No.  of  Tiae*  Detected  / 

No.  of 

Samples 

l  /  6 

0 

/ 

7 

0 

/ 

8 

0 

/ 

6 

Rons*  of  Concentration* 

.023 

ND 

ND 

ND 

3.3. 3-Tr  tee  thy 1  eye  1 ohexonon* 

No.  of  Tiaes  Detected  / 

No.  of 

Samples 

0/6 

1 

/ 

7 

0 

/ 

8 

0 

/ 

6 

Rons*  of  Concentrations 

ND 

,022 

ND 

NO 

Esters 

Butyl  acetate 

No.  of  Times  Detected  / 

No.  of 

Samples 

0/6 

0 

/ 

7 

o 

/ 

8 

1 

/ 

6 

Ranee  of  Concentrations 

ND 

ND 

ND 

,023 

2-Methyl  propanoic  acid  butyl  ester 

No.  of  Tiaes  Detected  / 

No.  of 

Samples 

1  /  6 

3 

/ 

7 

2 

/ 

8 

0 

/ 

6 

Rons*  of  Concentrations 

.046 

.013  - 

.043 

.017  - 

.021 

ND 

Sulfur  contoinins  orsonic  compounds 

Dimethyl  disulfide 

No.  of  Tiae*  Detected  / 

No.  of 

Samples 

1  /  6 

0 

/ 

7 

0 

S 

0 

/ 

6 

Rons*  of  Concentrations 

.011 

ND 

ND 

ND 

Dimethyl t-isul fid* 

No.  of  Times  Detected  / 

No.  of 

Samples 

1  /  6 

0 

/ 

7 

0 

/ 

S 

0 

/ 

6 

Ronee  of  Concentrations 

.0038 

ND 

NO 

ND 

‘g’*  V;  *1*-*.^ 
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TABLE  0-2-20 
PROCESS  PERFORMANCE 
16  MARCH  1782  TO  6  JULY  1782 
AMES  TEST 


Date 


Voluae  Filtered 

Sreeif ic 
Activity 
(Revertants 

75  %  1 
Confidence 

Mutaeenic 

Strain 

in  Liters 

Per  Liter) 

Interval 

Ratio 

EEWTP  Blended  Influent 
(See  Table  F-20  for  Result*) 


Dual  Media  Filter 

Effluent 

16— Mar-1782 

TA98 

33.30 

.71 

1.08 

1.2 

TA98+S9 

83.30 

-1.23 

1.45 

1.1 

TAIOO 

33.30 

-1.39 

5. 17 

1.0 

TA100+S9 

33.30 

.09 

7.  14 

1.1 

17— Mar-1782 

TA78 

87.10 

2.32 

1.71 

1.6 

TA98+S9 

37. 10 

2.85 

1.56 

1.7 

TAIOO 

87.  10 

4.08 

5.17 

1.2 

TA10O+S9 

87.10 

5.08 

5.28 

1.1 

30— Mar— 1782 

TA98 

106.00 

2.08 

.94 

1.9 

TA98+S9 

106.00 

2.56 

1.46 

2.3 

TAIOO 

106.00 

2.  17 

4.29 

1.2 

TA100+S9 

106.00 

4.98 

4.99 

1.5 

31 -Mar- 1982 

TA78 

83.30 

2.03 

1.93 

1.5 

TA9S+S9 

83.30 

3.07 

1.65 

1.7 

TAIOO 

83.30 

5.56 

3.78 

1.2 

TAIOO* S9 

83.30 

8.46 

7.28 

1.4 

6-Arr-1982 

TA78 

94.60 

.46 

1.07 

1.2 

TA98+S9 

94.60 

2.09 

1.18 

1.3 

TAIOO 

94.60 

-2.17 

4.29 

1.0 

TA100+S9 

94.60 

1.66 

3.15 

1.2 

7-Aer— 1982 

TA78 

87.10 

.97 

1.24 

1.4 

TA98+S9 

87.10 

1.15 

.80 

1.5 

TAIOO 

87. 10 

-3.80 

4.21 

1.0 

TA10O+S9 

87.10 

2.48 

4.71 

1.1 

20— Aer— 1982 

TA78 

60.60 

1.87 

1.64 

1.4 

TA98+S9 

60.60 

2.  13 

2.42 

1.4 

TAIOO 

60.60 

-.62 

8.42 

1.1 

TA10O+S9 

60.60 

-1.49 

8.02 

1.1 

27— Aer— 1982 

TA98 

87.10 

.67 

1.51 

1.3 

TA98+S9 

87.10 

1.58 

2.  16 

1.4 

TAIOO 

37.  10 

3.59 

4.76 

1.2 

TA10O+S9 

87.  10 

3.69 

5.31 

1.3 

28— Aer— 1982 

TA78 

113.60 

.77 

.89 

1.4 

TA98+S9 

113.60 

.12 

.81 

1. 

TAIOO 

113.60 

-.73 

4.49 

i. 

TAlOO+89 

113.60 

-1.02 

3.20 

i.i 

4-Mav— 1982 

TA78 

87.10 

2.51 

1.38 

1.9 

TA98+S9 

87.  10 

1.33 

7.93 

4.2 

TAIOO 

87.  10 

3.48 

7.46 

1.4 

TA10O+S9 

87.  10 

4.  10 

5.74 

1.3 

11— Mav— 1982 

TATS 

64.30 

3.09 

2.33 

1.7 

TA98+S9 

64.30 

-.60 

3.33 

1.1 

TAIOO 

64.30 

N.  A. 

N.A. 

N.A. 

TA 100+87 

64.30 

N.  A. 

N.  A. 

N.A. 

12-Mav— 1782 

TA78 

98.40 

6.00 

1.78 

3.3 

TA78+S7 

98.40 

2.39 

1.22 

2.2 

TAIOO 

98.40 

-1.0 

4.90 

1.2 

TA 100+39 

98.40 

-2.31 

2.91 

i.i 

25-Mar— 1782 

TA78 

98.40 

.46 

1.13 

1.  1 

TA78+S9 

98.40 

-.  12 

1.40 

1.  1 

TAIOO 

98.40 

-.44 

3.68 

i.i 

TA100+S9 

98.40 

.35 

3.89 

1. 

26— Mar-1782 

TATS 

90.80 

2.  13 

1.17 

1.3 

TA7S+S9 

90.30 

.92 

1.61 

1.3 

TAIOO 

90.30 

-1.96 

3.06 

1.  1 

TA100+S7 

90.30 

2.90 

3.26 

1.2 

2-Jun-l782 

TATS 

90.30 

.69 

1.56 

1.2 

TATS+ST 

90.30 

-.69 

1.11 

1.2 

TAIOO 

90.80 

-.99 

6.30 

.9 

TAiOO+ST 

90.30 

-1.45 

4.26 

.9 

G-2-73 
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TABLE  0-2-20 
PROCESS  PERFORMANCE 
16  MARCH  1982  TO  6  JULY  1982 
AMES  TEST 
(Continued) 


Specific 

1 

Activity 

95  X 

Volume  Filtered 

(Revertants 

Confidence 

Mutasenic 

Strain 

In  Liters 

Per  Liter) 

Interval 

Ratio 

Duel  Media  Fitter  Effluent 
(continued) 


15-Jun-1982 


TA98 

TA98+S9 

TA100 

TA10O+S9 


94.60 

94.60 

94.60 

94.60 


16— Jun— 1982 


TA98 

TA98+S9 

TAIOO 

TA10O+S9 


87.10 

87.10 

87.10 

87.10 


22-Jun-I982 


TA98 

TA98+89 

TAIOO 

TA10O+S9 


98.40 

98.40 

98.40 

98.40 


23-Jun-1982 


TA98 

TA98+S9 

TAIOO 

TA10O+S9 


94.60 

94.60 

94.60 

94.60 


29-dun- 1982 


TA98 

TA9S+S9 

TAIOO 

TA100+S9 


106.00 

106.00 

106.00 

106.00 


1.01 

.96 

-.09 

-.30 


1.48 

1.78 

4.23 

4.18 


.82 

-.15 

-.61 

3.08 


1.63 

1.75 

5.32 

5.39 


1.48 

.78 

-2.11 

-.18 


1.0 

1.23 

3.21 

3.74 


-.12 

-.58 

.83 

2.80 


1.46 

1.68 

3.63 

3.39 


1.01 

.31 

.60 

1.40 


1.03 

1.37 

5.12 

3.69 


G-2-74 


1.4 

1.4 

1. 

1.1 

1.4 

1.3 
1.1 
1.2 

1.7 

1.4 

1. 

1.2 

1.1 

1.1 

1.2 

1.1 

1.4 

1.4 

1.1 

1.1 


TABLE  0-2-20 
PROCESS  PERFORMANCE 


16  MARCH  19S2  TO  6  JULY  1982 

AMES  TEST 
(Continued) 

Data 

Strain 

Vo  1  uina  Filtorod 
in  Litara 

Sraeifie 

Activity 

(Ravartanta 

Par  Li  tor) 

95  7.  1 

Conf idanca 
Intorval 

Mutaoonic 

Ratio 

Final  Carbon  Coluan 

Eff luont 

16-Mar- 1982 

TA98 

115.50 

.25 

1.13 

1.1 

TA98 

98.40 

-.42 

1.29 

1.2 

TA98+S9 

113.50 

-.41 

1.30 

1.3 

TA98+S9 

98.40 

2.43 

1.13 

1.7 

TA100 

113.50 

-.00 

4.44 

1.1 

TAIOO 

98.40 

8.45 

6.22 

1.4 

TA10O+S9 

113.50 

1.19 

2.83 

1.0 

TA100+S9 

98.40 

.36 

4.11 

1.0 

17-Mai — 1982 

TA98 

83.30 

1.04 

2.  18 

1.4 

TA98+S9 

83.30 

.32 

1.53 

1.0 

TAIOO 

83.30 

2.01 

3.12 

1.1 

TA10O+S9 

83.30 

2.03 

4.47 

1.1 

18-Mar- 1982 

TA98 

112.30 

-.38 

1.29 

1. 

TA98+S9 

112.50 

.44 

1.  10 

1.2 

TAIOO 

112.30 

3.16 

3.89 

1.2 

30-Mai — 1982 

TA100+89 

112.30 

3.52 

3.61 

1.2 

TA98 

106.00 

-.48 

1.45 

1.0 

TA98+89 

106.00 

.73 

.87 

1.3 

TAIOO 

106.00 

-1.96 

2.52 

1.1 

TA100+S9 

106.00 

2.60 

6.31 

1.4 

31-Mar— 1982 

TA98 

98.40 

.46 

1.23 

1.1 

TA98+S9 

98.40 

-.03 

1.41 

1.1 

TAIOO 

98.40 

.18 

3.36 

1. 

TA10O+S9 

98.40 

2.43 

6.18 

1.2 

6— Aar— 1982 

TA98 

73.70 

.29 

1.91 

1.2 

TA98+S9 

73.70 

.41 

1.04 

1.2 

TAIOO 

73.70 

2.53 

6.51 

1.0 

TA10O+S9 

73.70 

7.12 

7.31 

1.3 

7-Ari — 1982 

TA98 

73.70 

.39 

.90 

1.2 

TA98+89 

73.70 

.06 

2.33 

1.3 

TAIOO 

73.70 

-2.90 

3.74 

.9 

TA10O+S9 

73.70 

1.33 

5.21 

1.1 

20-Arr-1982 

TA98 

98.40 

.  16 

1.41 

1.0 

TA98+S9 

98.40 

-.36 

.90 

1.1 

TAIOO 

98.40 

-1.98 

4.44 

1.0 

TA10O+S9 

98.40 

4.30 

4.66 

1.3 

27-Ari — 1982 

TA98 

90.80 

.61 

1.31 

1.1 

TAT* +39 

90.80 

-.73 

1.37 

.3 

TAIOO 

90.80 

-4.17 

2.72 

.9 

TA100+S9 

90.80 

-1.34 

3.73 

1.0 

28-Aor— 1982 

TA98 

109.70 

N.  A. 

N.A. 

N.A. 

TA98+S9 

109.70 

N.A. 

N.A. 

N.A. 

TAIOO 

109.70 

N.A. 

N.A. 

N.A. 

TA100+89 

109.69 

N.A. 

N.A. 

N.A. 

4-Mar- 1982 

TA98 

106.00 

-.27 

1.33 

.9 

TA98+89 

106.00 

-1.43 

.88 

.9 

TAIOO 

106.00 

3.16 

4. 16 

1.2 

TA 100+89 

106.00 

.62 

3.40 

1.2 

11-Mar- 1982 

TA98 

60.60 

-.  17 

2.44 

1.3 

TA98+89 

60.60 

.66 

2.61 

1.0 

TAIOO 

60.60 

N.A. 

N.A. 

N.A. 

TA100+89 

60.60 

N.A. 

N.A. 

N.A. 

12-Mar- 1982 

TA98 

94.60 

1.17 

1.49 

1.7 

TA98of9 

94.60 

1.39 

1.66 

1.6 

TAIOO 

94.60 

1.72 

3.19 

1.1 

TA100+89 

94.60 

1.64 

3.99 

1.1 

28-Mar- 1982 

TA98 

109.80 

.03 

1.07 

1.1 

TA98+89 

109.80 

-.47 

1.90 

1.3 

TAIOO 

109.80 

-1.66 

2.33 

1.0 

TA100o89 

109.80 

-3.20 

3.88 

1. 

$ 

% 

M 


TABLE  0-2-20 
PROCESS  PERFORMANCE 
16  MARCH  1982  TO  6  JULY  1982 
AMES  TEST 
(Continued) 


Date 

Strain 

Voluae  Filtered 

In  Liter* 

Specific 

Activity 

(Revertant* 

Per  Liter) 

93  X  1 
Confidence 
Interval 

Mut«9«nic 

Ratio 

Final  Carbon  Column  Effluent 

(continued) 

26— Hav— 1982 

TA98 

109.80 

-.07 

1.03 

i.i 

TA98+S9 

109.80 

-.39 

1.26 

.9 

TAIOO 

109.80 

-2.23 

.90 

1. 

TA100+S9 

109.80 

-1.48 

2.89 

1.0 

2-Jun— 1982 

TA98 

113.60 

.18 

.48 

1.1 

TA98+S9 

113.60 

-.14 

1.22 

1.4 

TAIOO 

113.60 

-3.72 

3.81 

.8 

TA100+S9 

113.60 

-1.68 

3.70 

.9 

13— Jun— 1982 

TA98 

90.80 

.98 

1.07 

1.4 

TA98+S9 

90.80 

.13 

1.32 

1.2 

TAIOO 

90.80 

-3.70 

3.40 

1. 

TA10O+89 

90.80 

.87 

2.67 

1.1 

16-Jun-1982 

TA98 

106.00 

.41 

.78 

1.2 

TA98+S9 

106.00 

-.06 

1.22 

1.2 

TAIOO 

106.00 

-2.21 

3.78 

.9 

TA10O+S9 

106.00 

1.72 

4.83 

1.1 

22-Jun— 1982 

TA98 

102.20 

.37 

1.27 

1.3 

TA98+89 

102.20 

-.78 

1.30 

1.1 

TAIOO 

102.20 

-3.03 

4.66 

1.0 

TA100+89 

102.20 

-2.19 

3.46 

23— Jun- 1982 

TA98 

106.00 

-.16 

.73 

i.i 

TA98+S9 

106.00 

-.13 

.93 

1.2 

TAIOO 

106.00 

-1.01 

3.30 

1.0 

TA100*S9 

106.00 

-.61 

2.34 

1.0 

29- Jun— 1982 

TA98 

109.80 

-.31 

1.22 

1.2 

TA98+S9 

109.80 

-.24 

1.  19 

1.2 

TAIOO 

109.80 

-.36 

4.31 

1.1 

TAlOO+89 

109.80 

.64 

2.67 

1.1 

EEWTP  Finiihed 

Water 

(See  Table  H-7  for 

Resul t»> 

Numbers  refer  to  the  size  of  the  interval  bracketing  the  corresponding  specific 
activity  value;  i.e.  Specific  Activity-^  Confidence  Interval. 


SECTION  3 


PROCESS  PERFORMANCE 
16  JULY  1982  TO  1  FEBRUARY  1983  (PHASE  HA) 


OVERVIEW 

This  appendix  provides  statistical  summary  tables  for  the  EEWTP  process  sites 
during  the  main  lime  phase  of  operation,  Phase  HA.  The  data  summarized  here 
was  collected  over  a  seven  and  one  half  month  period  between  16  July  1982  and 
1  February  1983. 

The  data  are  organized  by  parameter  group,  as  indicated  below: 

G-3-1  Physical/ Aesthetic  Parameters 

G-3-2  Asbestos  Fibers 

a.  Concentration 

b.  Characterization 

G-3-3  Major  Cations,  Anions  and  Nutrients 

G-3-4  Trace  Metals 

G-3-5  Radiological  Parameters 

G-3-6  Microbiological  Parameters 

G-3-7  Viruses 

G-3-8  Parasites 

G-3-9  Organic  Surrogate  Parameters  -  TOC  and  TOX 

G-3-1 0  Synthetic  Organic  Chemicals  -  Halogenated  Alkanes 
G-3-1 1  Synthetic  Organic  Chemicals  -  Halogenated  Alkenes 
G-3-1 2  Synthetic  Organic  Chemicals  -  Aromatic  Hydrocarbons  (Non- 
Halogenated) 

G-3-13  Synthetic  Organic  Chemicals  -  Halogenated  Aromatics 
G-3-14  Synthetic  Organic  Chemicals  -  Pesticides/Herbicides 
G-3-1 5  Synthetic  Organic  Chemicals  -  Miscellaneous  Quantified  Organic 
Chemicals 

G-3-16  Organic  chemicals  Tentatively  Identified  by  Volatile  Organic  Analysis 
(Purge  and  Trap  GC/MS) 

G-3-17  Organic  Chemicals  Tentatively  Identified  by  Acid  Extraction 
(w/Methylation)  and  GC/MS 

G-3-18  Organic  Chemicals  Tentatively  Identified  by  Base/Neutral  Extraction 
and  GC/MS 

G-3-1 9  Organic  Chemicals  Tentatively  Identified  by  Closed  Loop  Stripping 

and  GC/MS 

G-3-20  Ames  Test  Results 


Process  Performance 

16  July  1982  to  1  February  1983  (Phase  HA) 


All  the  data  reported  here  are  from  24-hour  composite  samples  unless  noted 
otherwise  (next  to  parameter  name).  In  some  cases,  a  negligible  number  of 
composite  samples  were  missed,  and  grab  samples  taken  in  their  place  are 
included  with  the  data  analysis. 


G-3-2 


TABLE  0-3-1 

PROCESS  PERFORMANCE  —  16  JULV  1982  TO  1  FEBRUARY  1983  (PHASE  IIA) 
PHYSICAL/AESTHETIC  PARAMETERS 


Dual  Madia  Laad  Final  EEWTP 

Blandad  Sadinantation  Filtar  Carbon  Column  Carbon  Column  Finishad 

Influant  Effluant  Effluant  Effluant  Effluant  Watar 


Taararatura.  da*.  C 

Cin-situ  raadinas] 

Mo.  of  Raadinas 

199 

199 

Arlthmatic  Moan 

19.7 

20.  1 

Standard  Daviation 

6.4 

6.2 

Madian  Valua 

20.0 

19.7 

Minimum  Valua 

8.0 

9.0 

Maximum  Valua 

29.5 

29.8 

pH  Csrab  s amnios] 

No.  of  Raadinas 

1077 

2144 

1077 

1078 

1079 

(Bofora  ra-carbonation> 

Arlthmatic  Moan 

7.2 

10.7 

7.3 

7.2 

7.4 

Standard  Daviation 

0.2 

0.3 

0.3 

0.2 

0.1 

Oaomatric  Moan 

7.2 

10.7 

7.5 

7.2 

7.4 

Srroad  Factor 

1.03 

1.01 

1.04 

1.02 

1.00 

Madian  Valua 

7.2 

10.8 

7.3 

7.2 

7.4 

Minimum  Valua 

3.9 

7.7 

6.6 

6.7 

6.9 

Maxiaum  Valua 

8.0 

11.5 

9.0 

7.7 

7.8 

Dissolvad  OxvaOn  Csrab 

samrlosl 

(MDL-O. 15  ms/1 ) 

No.  of  Raadinas 

179 

179 

179 

179 

177 

178 

n 

(Aftar 

ra-cor bonat ion 1 

'SPr  Arlthmatic  Moan 

8.1 

8.7 

7.8 

5.9 

4.8 

8.3 

Standard  Daviation 

2.0 

1.5 

1.4 

1.9 

2.1 

2.5 

Oaomatric  Moan 

7.9 

8.6 

7.6 

3.6 

4.2 

7.7 

Srroad  Factor 

1.29 

1.19 

1.20 

1.42 

1.70 

1.75 

Madian  Valua 

8.3 

8.7 

7.9 

6.0 

4.9 

9.2 

Minimum  Valua 

4.3 

3.9 

4.8 

2.4 

0.6 

0.6 

Maximum  valua 

12.1 

12.3 

11.2 

9.9 

9.0 

11.4 

Turbidity  Csrab  Marias! 

(MOL-  0.08  MTU) 

No.  of  Samplas 

1080 

1080 

2011 

1080 

1079 

(Aftar 

ra-carbonatlon> 

Mo.  Abova  MOL 

1080 

1080 

2011 

1080 

1076 

Arlthmatic  Naan 

9.62 

2.81 

0. 13 

0.08 

0.07 

Standard  Daviation 

4.93 

2.75 

0.33 

0.37 

0.04 

Oaomatric  Moan 

S.72 

2.27 

0.11 

0.06 

0.06 

Srroad  Factor 

1.55 

1.83 

1.64 

1.30 

1.47 

Madian  Valua 

9.00 

2.30 

0. 10 

0.03 

0.05 

90*  Lass  Than 

15.00 

4.70 

0.20 

0.10 

0.  10 

Tatal  Susnondad  Solids 

(TSS) 

(MOL-  3.6  aw/l  1 

No.  of  Samplos 

24 

21 

23 

23 

(Aftar 

ra-carbonation> 

No.  Abova  MOL 

22 

IS 

9 

10 

Arithawtic  Moan 

12.31 

3.24 

2.33 

2.33 

Standard  Daviation 

6.63 

3.34 

1.78 

2.08 

Oaomatric  Moan 

10.65 

4.82 

3.05 

3. 17 

Srroad  Factor 

1.81 

1.66 

1.42 

1.35 

Madian  Vatuo 

11.0 

4.6 

ND 

ND 

90*  Loos  Than 

23.6 

7.8 

3.6 

3.6 

PROCESS  PERFWHhNCE 


TABLE  0-3-1 

ICE  —  16  JULY  1982  TO  1  FEBRUARY  1983  (PHASE  I1A) 
PHYSICAL/ AESTHETIC  PARAMETERS 
(Continued) 


Blended 

Influent 


Sedimentation 

Effluent 


Duel  Nedie 
Filter 
Effluent 


Lend 

Carbon  Coluan 
Effluent 


Final 

Carbon  Colunn 
Effluent 


EEHTP 

Finished 

Hater 


Apparent  Color 

(ML*  3  clor  unit*) 

Ne.  of  Saar  lea 
No.  Above  MOL 

Arithaetlc  Mean 
Standard  Deviation 


Geeawtrie  Mean 
Spread  Factor 

Median  Value 
90S  Less  Than 


(HDL-  0.03  M/1 ) 
Ne.  of  Saaples 
Ne.  Above  HDL 

Arithaetlc  Mean 
Standard  Deviation 

Oeeaetrlc  Mean 
Spread  Factor 

Median  Value 
90S  Less  Than 


Not 

Calculate- 


(HDL-  1  TON) 
No.  of  8aarles 
Ne.  Above  HDL 


Arithaetlc  Mean 
Standard  Devietlc 

Oeeaetrlc  Neefk 
Spread  Factor 

Median  Value 
SOX  Less  Than 


Free  Chlorine  Cereb  saaples) 
(MOL-  0.1  ae/l-Cl ) 

Ns.  of  Saaples 
Ne.  Above  MOL 

Arithaetlc  Mean 
Standard  Deviation 

Oeeaetrlc  Mean 
Spread  Factor 

Median  Value 
SOX  Leas  Than 


G-3-4 


TABLE  0-3-1 

PROCESS  PERFORMANCE  —  16  JULY  1982  TO  1  FEBRUARY  1983  (PHASE  IIA) 
PHYSICAL /AESTHETIC  PARAMETERS 
(Continued) 


Dual  Media 

Lead 

Final 

EEWTP 

Blended 

Sediaentation 

Filter 

Carbon  Coluan 

Carbon  Coluan 

Finished 

Influent 

Effluont 

Effluont 

Effluent 

Effluent 

Hater 

Total  Chlorine  Corah  Maples] 

(MOL-  0.1  ae/l-Cl > 

No.  of  Soar! os 

1195 

No.  Above  MOL 

1194 

Arithmetic  Moan 

2.98 

Standard  Deviation 

0.42 

Oeoaetric  Moan 

2.92 

Spread  Factor 

1.26 

Median  Value 
POX  Lee*  Than 


3.1 

3.3 


TABLE  0-3-2  (A) 

PROCESS  PERFORMANCE 
IS  JULY  1962  TO  1  FEBRUARY  1983 
ASBESTOS  FIBER  CONCENTRATION 


CHRYSOTILE  FIBERS 

EEWTP 

Blended 

Influent 

EEWTP 

Finished 

Water 

Sii— rv  Data* 

Total  Nuabor  of  Saaolo* 

26 

24 

Total  Voluao  Filtered. 

Liters  <VT> 

0.326 

1.214 

Equivalent  Volume  Examined. 

Liters  <V> 

0. 0000476 

0.0001773 

Percent  Filter  Area 

Examined  tV/VT  »  100) 

0.01454 

0.01462 

Chrvsotite  Fiber  Results! 

Total  Fibers  Counted  (N) 

138 

2 

Max.  Concentration!  MFL 

17.913 

0.263 

Min.  Concentration.  MFL 

N.D. 

N.D. 

Median  Concentration.  MFL 

1.283 

N.D. 

90  Percentllo  Concentration. 

MFL 

7.426 

N.D. 

Averaee  Concentration  (N/V). 

MFL 

2.907 

0.011 

Hlnisnia  Detection  Limits 

Hiehest.  MFL 

1.629 

0.  137 

Lowest.  MFL 

0.370 

0.129 

AMPHIBOLE  FIBERS 

EEWTP 

EEWTP 

Blended 

Finished 

Influent 

Water 

Sunaarv  Datai 

Total  Number  of  Sammies 

O 

24 

Total  Velime  Fittored. 

Liters  <VT) 

O 

1.214 

Equivalent  Voluao  Examined. 

Liters  <V> 

0 

0.0001773 

Percent  Filter  Aroa 

Examined  (V/VT  o  100) 

0 

0.01462 

Amehibole  Fiber  Results! 

• 

Total  Fibers  Counted  <N> 

N.A. 

0 

Max.  Concentration.  MFL 

N.A. 

N.D. 

Min.  Concentration.  MFL 

N.A. 

N.D. 

Median  Concentration.  MFL 

N.A. 

N.D. 

90  Percentile  Concentration. 

MFL 

N.A. 

N.D. 

Averaee  Concentration  (N/V>. 

MFL 

N.A. 

N.D. 

Minimum  Detection  Limits 

Hiehest.  MFL 

N.A. 

0.  137 

Lowest.  MFL 

N.A. 

0. 129 

03-6 


TABLE  0-3-2  <B) 

PROCESS  PERFORMANCE 
16  JULY  1982  TO  1  FEBRUARY  1983 
ASBESTOS  FIBER  CHARACTERIZATION 

EEWTP  EEWTP 

Bland  Finished 

Tank  Water 


CkrYiotilf  Fiberai 


Nuaber  of  Fiber*  Exaained  a 

119 

0 

Lensth  Distribution. 

Fibers/Saanles 

0.0  -  0.49  ua 

19/9 

0/0 

0.50  -  0.9  ua 

51/12 

0/0 

1.0  -  1.4  ua 

23/10 

0/0 

1.9  -  1.9  ua 

6/4 

0/0 

2.0  -  2.4  ua 

6/6 

0/0 

>  2.9  ua 

14/8 

0/0 

Width  Distribution. 

* 

Fibers/Saanles 

0.00  -  0.04  ua 

5/4 

0/0 

0.08  -  0.09  ua 

93/12 

0/0 

0.10  -  0.14  ua 

12/7 

0/0 

0.19  -  0.19  ua 

4/4 

0/0 

0.20  -  0.24  ua 

2/2 

0/0 

>  2.9  ua 

3/3 

0/0 

Aseect  Ratio  Distribution. 

Fibers/Saanles 

0.0  -  9.0 

38/11 

0/0 

10.0  -  19.9 

51/12 

0/0 

20.0  -  29.9 

15/7 

0/0 

30.0  -  39.9 

4/4 

0/0 

40.0  -  49.9 

1/1 

0/0 

>  90.0 

10/7 

0/0 

Aaphibol*  Fibarai 

Nuaber  of  Fibers  Exaalnad  a 

0 

0 

Lensth  Distribution. 

Fiber s/ftaarles 

0.0  -  0.49  ua 

0/0 

0/0 

0.90  -  0.9  ua 

0/0 

0/0 

1.0  -  1.4  ua 

0/0 

0/0 

1.9  -  1.9  ua 

0/0 

0/0 

2.0  -  2.4  ua 

0/0 

0/0 

>  2.9  ua 

0/0 

0/0 

Width  Distribution. 

Fiber  s/Sas^les 

0.00  -  0.04  ua 

0/0 

0/0 

0.09  -  0.09  ua 

0/0 

0/0 

0. 10  -  0. 14  ua 

0/0 

0/0 

O. 19  -  O. 19  ua 

0/0 

0/0 

0.20  -  0.24  ua 

0/0 

0/0 

>  2.9  ua 

0/0 

0/0 

Asrect  Ratio  Distribution. 

Fibers/Saanle* 

0.0  -  9.0 

0/0 

0/0 

10.0  -  19.9 

0/0 

0/0 

20.0  -  29.9 

0/0 

0/0 

30.0  -  39.9 

0/0 

0/0 

40.0  -  49.9 

0/0 

0/0 

>  90.0 

0/0 

0/0 

•  Only  these  fibers  Fro*  saartes  with  S  or  nor*  fiber*  ware  used. 


BM.CDBAUWAI>. JW>.TL»  j.  H- "  r  ”  l  '1  •  l '-  ITI'^VAIV.'V 
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TABLE  0-3-3 

PROCESS  PERFORMANCE  —  16  JULY  1982  TO  1  FEBRUARY  1983  (PHASE  IIA) 
MAJOR  CATIONS,  ANIONS.  AND  NUTRIENTS 


Dual  Media 

Final 

EEWTP 

Blended 

Sedimentation 

Fi 1  ter 

Carbon  Column 

Finished 

Influent 

Effluent 

Effluent 

Effluent 

Water 

(After 

Re-cerbonetlon) 

Total  Dlaaolved  Sol  Ida  (TDS)i  by  addition 

(MOL*  1  me/U 

No.  of  Searlea 

32 

34 

33 

No.  Abovo  MOL 

S2 

34 

53 

Arithmetic  Moan 

263.3 

297.2 

304.2 

Standard  Deviation 

28.1 

32.3 

42.6 

Geometric  Moan 

263.8 

293.3 

301.3 

Srread  Factor 

1.11 

1.12 

1.14 

Median  Value 

260 

294 

303 

90*  Loot  Than 

300 

329 

347 

Electroconductlvitv  Corab 

(MOL-  0.1  uako/cal 

No,  at  Sear lot 

943 

55 

53 

No.  Abovo  MOL 

943 

33 

53 

Arithmetic  Moan 

306.0 

373.6 

581.0 

Standard  Deviation 

39.0 

50.0 

63.3 

Oooaotric  Moan 

303.4 

371.3 

377.7 

Srread  Factor 

1.12 

1.09 

1.11 

Median  value 

320.0 

370.0 

380.0 

90*  Laao  Than 

380.0 

610.0 

633.0 

Calciua 

(MOL-  0.2  ae/1 ) 

No.  of  Sana loo 

33 

S3 

34 

55 

55 

No.  Above  MOL 

S3 

S3 

34 

55 

53 

Arlthaotlc  Moan 

31.38 

83.40 

70.24 

71.53 

70.73 

Standard  Deviation 

9.63 

39.91 

13.86 

20.03 

19.69 

Dee— trie  Moan 

31.07 

79.06 

68.31 

69.27 

68.67 

Srread  Factor 

1.12 

1.43 

1.23 

1.28 

1.27 

Median  Value 

31.0 

74.3 

63.4 

67.1 

65.9 

90*  Lena  Than 

99.2 

139.0 

90.0 

91.8 

87.4 

Hardneaa*  bv  addition  (CaoHo.  aa  CaC03> 

(MOL-  1.0  aa/1-CaC03) 
No.  of  taarlea 

S3 

34 

34 

55 

55 

No.  Above  MOL 

S3 

34 

34 

55 

53 

Arithmetic  Moan 

163.7 

233.3 

193.2 

198.5 

197.2 

Standard  Deviation 

17.S 

93.3 

31.9 

43.2 

42.7 

Oooaotric  Moan 

164.8 

220.0 

192.6 

194.7 

193.7 

Spread  Factor 

1.11 

1.38 

1.18 

1.21 

1.20 

Median  value 

163 

210 

188 

189 

190 

SDK  Leoo  Than 

191 

346 

233 

239 

227 

Nasneel— 

(HBL-  0.1  m/U 

No.  Of  snarled 

S3 

S3 

34 

55 

55 

No.  Above  MCL 

S3 

33 

54 

33 

53 

Arlthaotlc  Moan 

9.09 

4.93 

4.80 

4.80 

4.98 

Standard  Deviation 

1.16 

2.41 

2.39 

2.39 

2.39 

See— trie  Mean 

9.01 

4.21 

4.05 

4.08 

4.26 

Sere—  Factor 

1.14 

1.84 

1.91 

1.88 

1.86 

Median  Valeo 

9.3 

3.4 

3.2 

3.4 

3.4 

90S  Lea  a  than 

10.9 

• 

8.1 

7.7 

8.3 

8.2 

0-3-8 
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TABLE  0-3-3 


PROCESS  PERFORMANCE  —  lb  JULY  1982  TO 

1  FEBRUARY  1983 

(PHASE  I IA) 

MAJOR  CATIONS.  ANIONS.  AND  NUTRIENTS 

(Continued) 

Dual  Media 

Final 

EEWTP 

Blended 

Sediaentation 

Filter 

Carbon  Column 

Finished 

Influent 

Effluent 

Effluent 

Effluent 

Water 

(After  Re-carbonatlon) 

Potassium 

(MOL-  0.3  m/1 > 

No.  of  Suslts 

S5 

55 

54 

55 

55 

No.  Above  HDL 

59 

55 

54 

55 

55 

Arithmetic  Noon 

6.29 

6.17 

6.16 

6.19 

6.25 

Standard  Doviation 

0.60 

0.68 

0.67 

0.66 

0.68 

Geometric  Moan 

6.26 

6.13 

6.12 

6.15 

6.21 

Spread  Factor 

1.10 

1.13 

1.13 

1.12 

1.13 

Median  Value 

6.2 

6.3 

6.2 

6.3 

6.3 

90%  Loss  Than 

7.0 

6.9 

6.9 

6.9 

7.0 

Sodium 

(MDL-  0.1  00/1 ) 

No.  of  Semples 

55 

55 

54 

55 

55 

No.  Abovo  HDL 

55 

55 

54 

55 

55 

Arithmetic  Moan 

31.12 

32.08 

31.29 

31.44 

31.87 

Standard  Doviation 

4.47 

5.07 

4.25 

5.17 

4.28 

Oooootric  Hoan 

30.77 

31.68 

31.00 

30.95 

31.57 

Soroad  Factor 

1.17 

1.17 

1.15 

1.21 

1.15 

Hedian  Value 

31.5 

33.3 

32.4 

32.9 

33.3 

90%  Loss  Than 

36.0 

37.0 

36.0 

36.4 

36.2 

AltaMnitr 


(MDL-  2.7  ao/l-CaC03> 
No.  of  Sasrles 

52 

55 

53 

No.  Above  MDL 

52 

55 

53 

Arithmetic  Moan 

72.56 

103.20 

101.32 

Standard  Deviation 

10.90 

31.62 

39.48 

OeoMtric  Mean 

71.70 

98.95 

96.09 

Spread  Factor 

1.17 

1.34 

1.36 

Median  Value 

71.0 

100.0 

96.0 

90%  Less  Than 

85.0 

137.0 

131.0 

Bromide 

(MDL-  0.003  M/1 ) 

No.  of  Samples 

52 

55 

53 

No.  Above  HDL 

51 

53 

49 

Arithmetic  Mean 

0.0407 

0.0423 

0.0392 

Standard  Deviation 

0.0283 

0.0296 

0. 0440 

OoeMtrlc  Moan 

0.0312 

0.0307 

0.0224 

Spread  Factor 

2.22 

2.48 

3.22 

Median  Value 

0.036 

0.038 

0.031 

90%  Loss  Than 

0.075 

0.083 

0.080 

Chloride 

(MOL-  0.1  M/ll 

No.  of  Samples 

52 

55 

53 

No.  Above  MOL 

52 

55 

53 

Arithmetic  Moan 

56.38 

56.62 

61.26 

Standard  Deviation 

6.14 

7.49 

7.33 

OooMtric  Mean 

56.05 

56.06 

60.78 

Spread  Factor 

1.12 

1.16 

1.14 

Median  Value 

56.0 

58.0 

63.0 

90%  Less  Than 

63.0 

65.0 

68.0 

G-3-9 
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TABLE  0-3-3 

PROCESS  PERFORMANCE  —  16  JULY  1982  TO  1  FEBRUARY  1983  (PHASE  IIA) 
MAJOR  CATIONS.  ANIONS.  AND  NUTRIENTS 
( Continued) 


Blended  SediMntation 

Influent  Effluent 

(After  Re-carbenation) 

Dual  Media 
Filter 
Effluent 

Final 

Carbon  Column 
Effluent 

EEUTP 

Finished 

Hater 

Cyanide.  Total 

(MOL-  0.009  m/1  > 

No.  of  Saeirles 

54 

53 

No.  Abovo  MOL 

18 

8 

ArithMtlc  Moan 

0.0046 

0.0034 

Standard  Deviation 

0.0035 

0.0023 

OeoMtrlc  Mean 

0.0037 

0.0021 

Spread  Factor 

2.09 

f 

2.34 

Median  Value 

NO 

ND 

90X  Leee  Than 

0.010 

0.006 

Fluoride 

(MOL-  0.10  M/1 ) 

No.  of  Sauries 

52 

55 

53 

No.  Above  MOL 

52 

55 

53 

ArithMtlc  Mean 

0.52 

0.46 

0.48 

Standard  Deviation 

0.07 

0.09 

0. 11 

OeoMtric  Mean 

0.52 

0.45 

0.47 

Spread  Factor 

1.15 

1.24 

1.26 

Median  Value 

0.5 

0.4 

0.5 

90%  Less  Than 

0.6 

0.6 

0.6 

Nltroeen.  Nitrite  *  Nitrate 

(MOL-  0.02  M/l-N) 

No.  of  Saateles 

52 

55 

55 

53 

No.  Above  HDL 

52 

55 

55 

53 

ArithMtlc  Mean 

7.82 

7.75 

7.27 

7.94 

Standard  Deviation 

1.28 

1.58 

1.73 

1.63 

OeoMtric  Mean 

7.72 

7.52 

7.01 

7.71 

Spread  Factor 

1.18 

1.32 

1.34 

1.31 

Median  Value 

7.9 

8.0 

7.5 

8.3 

90%  Less  Than 

9.3 

9.5 

9.3 

9.6 

Nltroeen.  AsMsonia 

(MOL-  0.02  m/1-N) 

No.  of  Sanrles 

52 

55 

55 

53 

No.  Above  HDL 

49 

27 

21 

48 

ArithMtlc  Mean 

0.242 

0.094 

0.053 

0.731 

Standard  Deviation 

0.216 

0.  128 

0.080 

0.413 

OeoMtric  Mean 

0.177 

0.025 

0.013 

0.491 

Spread  Factor 

2.36 

7.31 

6.74 

3.60 

Median  Value 

0.20 

ND 

ND 

0.80 

90%  Less  Than 

0.40 

0.26 

0. 10 

1.20 

Nltroeen.  Total  Kueldahl 

(MOL-  0.2  m/1-N) 

No.  of  Saaetes 

52 

55 

55 

53 

No.  Above  MDL 

52 

55 

46 

32 

ArithMtlc  Mean 

1.15 

0.85 

0.60 

1.06 

Standard  Deviation 

0.53 

0.50 

0.50 

0.62 

OeoMtric  Mean 

1.05 

0.73 

0.45 

0.89 

Spread  Factor 

1.55 

1.72 

2.23 

1.88 

Median  Value 

1.0 

0.7 

0.4 

1.0 

90%  Less  Than 

1.6 

1.4 

1.1 

1.8 
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TABLE  0-3-3 

PROCESS  PERFORMANCE  —  16  JULY  1982  TO  1  FEBRUARY  1983 
MAJOR  CATIONS.  ANIONS.  AND  NUTRIENTS 
(Continued) 

Oual  Media 

Blondod  Sodiaontatlon  Filter 

Influent  Effluent  Effluent 

(After  Re-carbonetion> 

(PHASE  IIA) 

Final 

Carbon  Coluan 
Effluent 

EEWTP 

Finished 

Water 

Ortho  Phosrhete 

(MOL-  0.01  as/l-P) 

No.  of  Soar 1  os 

92 

95 

99 

93 

No.  Ahovo  IflL 

51 

17 

8 

9 

Arlthaotlc  Noon 

0.292 

0.029 

0.016 

0.016 

Standard  Deviation 

0.087 

0.079 

0.033 

0.041 

Oeoaotric  Noon 

0.230 

0.004 

0.001 

Srroad  Factor 

1.74 

* 

9.30 

14.94 

Nodi an  Value 

0.29 

NO 

ND 

ND 

90*  Loss  Than 

0.37 

0.09 

0.04 

0.04 

Silica 

(MOL*  0.2  as/1  > 

No.  of  S sari os 

92 

55 

93 

No.  Ahovo  NDL 

52 

59 

93 

Arlthaotlc  Moan 

9.99 

9.00 

4.97 

Standard  Deviation 

1.18 

1.15 

1.41 

Oeoaotric  Mean 

5.47 

4.86 

4.80 

Srroad  Factor 

1.23 

1.29 

1.31 

Hedien  Value 

9.3 

4.8 

4.7 

90*  Less  Than 

7.2 

6*  & 

6.9 

V 

Sulfate 

(NDL-  0.6  as/1 > 

No.  of  Saarles 

92 

55 

53 

No.  Ahovo  NDL 

92 

99 

53 

Arlthaotlc  Noon 

94.96 

94.99 

55,62 

Standard  Deviation 

9.89 

9.66 

10.65 

Oeoaotric  Mean 

93.69 

94.12 

54.61 

Srroad  Factor 

1.20 

1.19 

1.21 

Hedien  Value 

94.0 

59.8 

55.4 

90*  Less  Than 

67.0 

69.0 

71.0 
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TABLE  0-3-4 

—  14  JULY  1982  TO  1  FEBRUARY  1982  (PHASE  IIA) 
TRACE  METALS 


Dual  Media 

Final 

EEWTP 

Blonded 

Sodiaontation 

Filter 

Carbon  Coluan 

Finished 

Influent 

Effluent 

Eff 1 uent 

Effluent 

Hater 

(After  Ro-carbonatlon) 

Aluainua 

(MOL-  0.003  aa/t) 

No.  of  Saartes 

SS 

SS 

54 

55 

55 

No.  Abovo  MOL 

ss 

SI 

43 

46 

45 

Arithaotic  Moan 

0.3827 

0.0475 

0.0209 

0.0221 

0.0203 

Standard  Oovlatlon 

0.4544 

0.1714 

0.0379 

0.0190 

0.0198 

Oooaotrlc  Moan 

0.2173 

0.0341 

0.0113 

0.0144 

0.0128 

Srroad  Factor 

2.48 

2.84 

3.  IS 

2.94 

3.02 

Hadlan  Valuo 

0.220 

0.040 

0.010 

0.020 

0.020 

90X  Loao  Than 

0.740 

0.090 

0.030 

0.050 

0.040 

Ar  sonic 

(MOL-  0.0002  aa/1 1 
No.  of  Saarlos 

SS 

SS 

54 

55 

SS 

No.  Abovo  MOL 

48 

49 

49 

48 

48 

Arithaotic  Roan 

0.00071 

0.00054 

0.00044 

0.00047 

0.00044 

Standard  Oovlatlon 

0.00044 

0.00034 

0.00033 

0.00034 

0.00030 

Oooaotrlc  Moan 

O.OOOSB 

0.00044 

0.00039 

0.00039 

0.00037 

Srroad  Factor 

2.02 

1.90 

1.77 

1.91 

1.82 

Rodion  Valuo 

0.0007 

0.0005 

0.0003 

0.0004 

0.0003 

90%  Loss  Than 

0.0013 

0.0012 

0.0010 

0.0009 

0.0009 

Bariua 

(MOL-  0.002  ao/1 1 

Ns.  of  Saar! os 

SS 

SS 

54 

55 

55 

No.  Abovo  MOL 

ss 

S3 

53 

54 

55 

Arithaotic  Roan 

0.0319 

0.0214 

0.0179 

0.0172 

0.0172 

Standard  Oovlatlon 

9.0108 

0.0083 

0.0058 

0.0054 

0.0048 

Oooaotrlc  Roan 

0.0303 

0.0194 

0.0148 

0.0141 

0.0144 

Srroad  Factor 

1.38 

1.72 

1.51 

1.51 

1.31 

Radian  Valuo 

0.030 

0.020 

0.017 

0.014 

0.016 

90%  Loss  Than 

0.044 

0.031 

0.025 

0.024 

0.024 

Boron 

(MOL-  0.0040  am/U 

No.  of  Saar 1  os 

SS 

5S 

54 

55 

55 

No.  Abovo  MOL 

SS 

53 

53 

53 

54 

Arithaotic  Roan 

0.0S339 

0.04791 

fc. 04449 

0.04485 

0.04247 

Standard  Oovlatlon 

0.01229 

0.01S41 

0.01401 

0.01427 

0.01591 

Oooaotrlc  Roan 

0.0S198 

0.04331 

0.043S4 

0.04010 

0. 03877 

Srroad  Factor 

1.24 

1.78 

1.57 

1.80 

1.63 

Radian  Value 

0.0520 

0.0513 

0.0470 

0.0461 

0.0431 

90%  Loss  Than 

0.0490 

0.0430 

0.0403 

0.0637 

0.0434 

Cadaiuai  furnaco  AAS 

(MOL-  0.0002  ao/l > 
No.  of  Saarlos 

55 

55 

54 

55 

55 

No.  Abovo  MOL 

4 

2 

1 

2 

2 

Arithaotic  Roan 

0.00012 

0.00019 

0.00011 

0.00011 

0.00011 

Standard  Oovlatlon 

0.00008 

0.00063 

0.00004 

0.00004 

0.00003 

Median  Value 

NO 

NO 

NO 

ND 

NO 

90%  Loss  Than 

NO 

NO 

ND 

NO 

ND 

TABLE  0-3-4 
14  JULY  1982  TO 
TRACE  METALS 
(Continued) 


1  FEBRUARY  1982  (PHASE  IIA) 


Blondod 

Influent 

Sedioentet ion 

Effluent 

(After  Re-carbonatlon> 

Dual  Media 
Filter 
Effluent 

Final 

Carbon  Coluan 
Effluent 

EEWTP 

Finished 

Hater 

Chromium!  furnace  AAS 
(MOL-  0.0002  ae/t ) 
No.  of  Suolti 

94 

94 

S3 

54 

55 

No.  Above  MOL 

92 

92 

49 

50 

53 

Arithmetic  Moon 

0.00539 

0.00379 

0.00290 

0.00200 

0.00178 

Stoadord  Deviation 

0.00447 

0.00294 

0.00342 

0.00209 

0.00145 

Oo oao trie  Moon 

0.00407 

0.00271 

0. 00148 

0.00123 

0.00123 

Spread  Factor 

2.48 

2.53 

2.83 

2.99 

2.50 

Mod ion  Value 

0.0042 

0.0030 

0.0014 

0.0014 

0.0012 

901  Loss  Than 

0.0098 

0.0042 

0.0049 

0.0041 

0.0038 

Corner!  91mm  AA6 
(NHL-  0.0012  ms/l) 


No.  of  Saar 1 os 

99 

55 

94 

55 

55 

No.  Above  MOL 

94 

49 

44 

20 

22 

Arithmetic  Mean 

0.00809 

0.00281 

0.00310 

0.00129 

0.00145 

Standard  Deviation 

0.00447 

0.00177 

0.00184 

0.00113 

0.00139 

Geometric  Mean 

0.00707 

0.00237 

0.00241 

0.00091 

0.00094 

Spread  Factor 

1.70 

1.90 

1.94 

2.41 

2.55 

Median  Value 

0.0078 

0.0024 

0.0030 

NO 

ND 

90S  Less  Than 

0.0130 

0.0048 

0.0059 

0.0030 

0.0031 

Fmk  Iren 

(MOL-  0.003  M/l  ) 

No.  of  Samples 

59 

'99 

54 

55 

55 

No.  Above  HDL 

99 

S3 

42 

34 

38 

Arithmetic  Mean 

1.1304 

0.2171 

0.0220 

0.0352 

0.0158 

Standard  Deviation 

1.0219 

0.1400 

0.0394 

0.  1242 

0.0209 

Geometric  Mean 

0.7903 

0.1447 

0.0098 

0.0050 

0.0071 

Spread  Factor 

2.44 

3.29 

3.79 

4.48 

4.05 

Median  Value 

0.840 

0.190 

0.011 

0.004 

0.007 

901  Less  Than 

2.300 

0.420 

0.099 

0.043 

0.038 

Lead 

(MOL-  0.0003  aa/1 > 

No.  of  Samples 

59 

59 

54 

54 

54 

No.  Above  MOL 

S3 

30 

12 

9 

13 

Arlthawtlc  Mean 

0.00315 

0.00092 

0.00027 

0.00031 

0.00031 

Standard  Deviation 

0.00349 

0.00049 

0.00024 

0.00047 

0.00036 

Geometric  Mean 

0.00210 

0.00035 

0.00013 

0.00005 

0.00012 

Spread  Factor 

2.44 

2.59 

3.12 

4.40 

3.71 

Median  Value 

0.0022 

0.0003 

ND 

NO 

ND 

90*  Less  Than 

0.0044 

0.0012 

0.0004 

0.0008 

0.0007 

Lithiumi  flame  AAS 

(MOL-  0.0004  me/1) 

No.  of  Samples 

94 

55 

54 

55 

55 

No.  Above  MOL 

94 

55 

54 

55 

55 

Arithmetic  Mean 

0.00449 

0.00544 

0.00479 

0.00574 

0.00569 

Standard  Deviation 

0.00304 

0.00223 

0.00894 

0.00129 

0.00098 

Oooaotrlc  Mean 

0.00411 

0.00538 

0.00548 

0.00542 

0.00561 

Spread  Factor 

1.34 

1.34 

1.54 

1.22 

1.18 

Median  Value 

0.0099 

0.0054 

0.0054 

0.0057 

0.0058 

90*  Less  Than 

0.0074 

0.0048 

0.0070 

0.0069 

0.0069 
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TABLE  0-3-4 

—  16  JULY  1982  TO  1  FEBRUARY  1982  (PHASE  1IA) 
TRACE  METALS 
(Continued) 


Dual  Media 

Final 

EEHTP 

Blended 

8ediMntation 

Filter 

Carbon  Column 

Finished 

Influent 

Effluent 

Effluent 

Effluent 

Hater 

(After  Re-carbonation> 

Huniwit 

(MOL-  0.0010  M/1 ) 

No.  of  Suflu 

99 

99 

94 

99 

99 

No.  AOovo  MOL 

99 

93 

48 

17 

17 

Arithmetic  Moon 

0.19099 

0.01936 

0.00969 

0.00238 

0.00208 

Standard  Deviation 

0.12899 

0.02039 

0.01206 

0.00669 

0.00366 

OeoMtric  Mean 

0.11041 

0.01334 

0.00296 

0.00037 

0.00039 

Spread  Factor 

2.32 

2.90 

2.73 

6.88 

7.12 

Median  Value 

0.1120 

0.0127 

0.0026 

ND 

ND 

90%  Lees  Than 

0.3400 

0.0312 

0.0108 

0.0061 

0.0081 

Mercurv 

(MOL-  0.00027  M/1) 

No.  of  Samples 

99 

99 

94 

99 

99 

No.  Above  MDL 

6 

8 

4 

7 

10 

Arithmetic  Mean 

0.00021 

0.00024 

0.00016 

0.00017 

0.00022 

Standard  Deviation 

0.00029 

0.00039 

0.00011 

0.00009 

0.00022 

Geometric  Mean 

0.00009 

Spread  Factor 

3.32 

Median  Value 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

0.0003 

0.0004 

ND 

0.0003 

0.0004 

Nickel 

(MDL-  0.0010  M/1) 

No.  of  Samples 

99 

99 

94 

99 

99 

No.  Above  MDL 

49 

40 

29 

39 

30 

Arithmetic  Mean 

0.00907 

0.00326 

0.00202 

0.00323 

0.00166 

Standard  Deviation 

0.00331 

0.00376 

0.00213 

0.00936 

0.00136 

Oeometrlc  Mean 

0.00406 

0.00213 

0.00121 

0.00198 

0.00121 

Spread  Factor 

2.12 

2.66 

2.97 

3.29 

2.40 

Median  Value 

0.0047 

0.0026 

0.0013 

0.0019 

0.0013 

90%  Less  Than 

0.0097 

0.0099 

0.0041 

0.0040 

0.0039 

Selenium 

(MOL-  0.0002  M/1  > 

No.  of  Samples 

99 

99 

94 

99 

99 

No.  Above  MDL 

31 

42 

43 

43 

39 

Arithmetic  Mean 

0.00097 

0.00078 

0.00091 

0.00082 

0. 00072 

Standard  Deviation 

0.00064 

0.00067 

0.00072 

0.00099 

0.00098 

OeoMtric  Mean 

0.00028 

0.00091 

0.00061 

0.00097 

0.00046 

Spread  Factor 

3.78 

2.83 

2.79 

2.68 

2.97 

Median  Value 

0.0003 

0.0006 

0.0008 

0.0008 

0.0006 

90%  Less  Than 

0.0014 

0.0018 

0.0020 

0.0016 

0.0019 

Silver!  furnace  AA8 

(MDL-  0.0002  M/1) 

No.  of  Samples 

99 

99 

94 

99 

99 

No.  Above  MOL 

29 

27 

4 

4 

2 

ArlthMtic  Mean 

0.00028 

0.00036 

0.00011 

0.00012 

0.00010 

Standard  Deviation 

0.00028 

0.00044 

0.00009 

0.00008 

0.00002 

OeoMtric  Moan 

0.00020 

0.00020 

Spread  Factor 

2.30 

3.07 

Median  Value 

0.0002 

ND 

ND 

ND 

ND 

90%  Less  Than 

0.0006 

0.0008 

ND 

ND 

ND 
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TABLE  0-3-4 

—  14  JULY  1982  TO  1  FEBRUARY  1982  (PHASE  IIA) 
TRACE  METALS 
(Continued) 


Dual  Midi*  Final  EEWTP 

Blended  Sedimentation  Filter  Carbon  Column  Finished 

Influent  Effluent  Effluent  Effluent  Water 

(After  Re-carbonatlon) 


Titanium 

(DDL-  0.0020  M/I) 


Ne.  ef  Sammies 

SS 

99 

94 

99 

99 

No.  Above  MOL 

91 

21 

2 

3 

2 

Arithmetic  Mean 

0.01380 

0.00344 

0.00107 

0.00120 

0.00104 

Standard  Deviation 

0.01191 

0.00498 

0.00037 

0.00088 

0.00029 

Geometric  Mean 

0.00942 

0.00141 

Smread  Factor 

2.49 

4.49 

Median  Value 

0.0104 

NO 

ND 

ND 

ND 

90X  Less  Than 

0.0327 

0.0089 

NO 

ND 

ND 

Vanadium 

(MOL"  0.0020  me /l ) 

Me.  ef  Sammies 

99 

99 

94 

99 

99 

No.  Above  MOL 

91 

91 

40 

41 

38 

Arithmetic  Mean 

0.00919 

0.00479 

0.00272 

0.00321 

0.00277 

Standard  Deviation 

0.00324 

0.00204 

0.00128 

0.00299 

0.00197 

Geometric  Mean 

0.00499 

0.00438 

0.00270 

0.00284 

0.00244 

Smread  Factor 

1.49 

1.97 

1.44 

1.71 

1.98 

Median  Value 

0.0044 

0.0044 

0.0028 

0.0031 

0.0029 

90*  Less  Than 

0.0084 

0.0077 

0.0041 

0.0041 

0.0043 

line*  flame  AA8 

(MOL-  0.0012  me /I ) 


No.  ef  Sammies 

99 

99 

94 

99 

99 

Ne.  Above  MOL 

99 

49 

41 

44 

99 

Arithmetic  Mean 

0.01787 

0.00381 

0.00303 

0.00302 

0.01000 

Standard  Deviation 

0.01492 

0.00287 

0.00194 

0.00244 

0.00482 

GeoMtric  Mean 

0.01940 

0.00284 

0.00247 

0.00228 

0.00830 

Smread  Factor 

1.43 

2.30 

2.07 

2.17 

1.89 

Median  Value 

0.0191 

0.0033 

0.0029 

0.0023 

0.0087 

90*  Less  Than 

0.0290 

0.0079 

0.0094 

0.0099 

0.0180 

PROCESS  PERFORMANCE 


TABLE  0-3-5  ' 

—  16  JULY  1982  TO  1  FEBRUARY  1983  (PHASE  IIA) 

RAOIOLOOICAL  PARAMETERS  W' 


Blended 

Influent 


EEWTP 

Finished 

Meter 


dress  Almha 

(MOL-  0.1  sCl/1 ) 

Ns.  of  Sammies 

12 

12 

Me.  Above  MOL. 

1 

0 

Arithmetic  Neon 

0.13 

ND 

Standard  Deviation 

0.27 

Median  Value 

ND 

ND 

90*  Less  Than 

ND 

ND 

Gross  Alrha  2s  Error 

(MOL-  0.1  mCl/l> 

No.  of  Sammies 

12 

12 

No.  Above  MOL 

12 

12 

Arithmetic  Mean 

0.55 

0.41 

Standard  Deviation 

0.16 

0.20 

Geometric  Mean 

0.52 

0.35 

Srread  Factor 

1.41 

1.86 

Median  Value 

0.5 

0.4 

90*  Less  Than 

0.7 

0.6 

Gross  Data 

(MOL-  0.1  sCi/1 ) 

No.  of  tammies 

12 

12 

Me.  Above  MOL 

12 

12 

Arithmetic  Mean 

6.62 

5.68 

Standard  Deviation 

2. 13 

2.05 

Geometric  Mean 

6.25 

5.27 

Srread  Factor 

1.42 

1.52 

Median  value 

5.9 

5.9 

90*  Less  Than 

9.0 

7.6 

Gross  Data  2s  Error 

(MOL-  0.1  mCi/1 ) 

No.  of  Sammies 

12 

12 

No.  Above  MOL 

12 

12 

Arithmetic  Mean 

1.26 

1.20 

Standard  Deviation 

0.21 

0.22 

Oeometric  Mean 

1.24 

1.18 

Srread  Factor 

1.19 

1.22 

Median  Value 

1.2 

1.2 

90*  Less  Than 

1.5 

1.4 

Strentium-90 

(MOL-  0.2  rCi/1 ) 

No.  of  Sammies 

7 

1 

No.  Above  ML 

5 

1 

Arithmetic  Mean 

0.56 

0.90 

Standard  Deviation 

0.42 

Oeometric  Moan 

0.42 

0.90 

Srread  Factor 

2.36 

1.00 

Median  Value 

0.5 

0.9 

90*  Less  Than 

1.3 

0.9 

TABLE  0-3-3 

PROCESS  PERFORMANCE  —  IS  JULY  1982  TO  1  FEBRUARY  1983  (PHASE  ItA) 
RADIOLOGICAL  PARAMETERS 
(Continued) 


EEWTP 

Blended  Finished 

Influent  Water 


8t  rent  lino  90  2s  error 
(MOL-  0.2  rCl/1 ) 

No.  ef  Soar 1 es  7  1 

No.  Above  MOL  7  1 

Arithmetic  Neon  0.33  0.30 

Standard  Deviation  0.03 

Oeoaetric  Mean  0.33  0.30 

Srrend  Factor  1.14  1.00 

Median  Value  0.3  0.3 

90S  Lee*  Than  0.4  0.3 


Tritiua  (Radiol oeical > 

(HDLnlOOO  rCi/1 ) 

No.  of  Snarl es  3  6 

No.  Above  MOL  0  O 

Arithmetic  Mean  ND  NO 


TABLE  0-3-6 

PROCESS  PERFORMANCE  —  16  JULY  1982  TO  1  FEBRUARY  1983  (PHASE  IIA) 
MICROBIOLOGICAL  PARAMETERS 


Oual  Media 

Blended  Sedlaontatlon  Filter 

Influent  Effluent  Effluent 

(After  Re-carbonation> 

Final 

Carbon  Column 
Effluent 

Ozonation 

Effluent 

EEWTP 

Finished 

Water 

Total  Colifora  (confirmed) >  1000.100.10  al  volumes  Csrab  luplti] 

(NDL-O.OIS  MPN/100 

al IUGL-24  MPN/lOO  all 

No.  of  Samples 

93 

119 

No.  of  Pooltlvoo 

24 

11 

No.  of  TNTC 

4 

0 

Oooaotric  Moan 

Spread  Factor 

0.0013 

f 

37.82 

Modlan  Value 

NO 

NO 

90X  Loss  Than 

0.030 

ND 

Maxlaua  vatuo 

XJQL 

0.080 

Total  Colifora  (confirsmd)i  100.10.1  at  voluaos  Corab  saaplesJ 

(MDL-O.  19  MPN/100  al  IU0L-24O  MPN/100  al  ) 

No.  of  Sasrlu 

27 

122 

No.  of  Positives 

27 

121 

No.  of  TNTC 

S 

2 

Oooaotric  Moan 

62. 397 

3.771 

Srroad  Factor 

3.07 

4.92 

Median  Value 

34.00 

3.30 

90%  Less  Than 

XJQL 

33.00 

Maxlaua  value 

XJQL 

XJQL 

4 

Total  Colifora  (confiraed)i  10.1.-1  al  voluaes  Corab  samples) 

(ITOL-1.8  MPN/100  a1tU0L>2400  MPN/lOO  al) 

No.  of  Saar lea 

28 

No.  of  Positives 

27 

No.  of  TNTC 

4 

Oooaotric  Moan 

186.06 

Spread  Factor 

8.20 

Median  Value 

240.0 

90%  Less  Than 

XJQL 

Maxlaua  Value 

XJQL 

Total  Colifora  (confiraed)i  0.1.0.01.0.001  al  voluaos  Corab  samples) 

(MOL -180  MPN/lOO  al  IUGL-240000  MPN/lOO  a) 

No.  of  SaaPles 

36 

No.  of  Positives 

36 

No.  of  TNTC 

1 

Oooaotric  Mean 

28990.2 

Spread  Factor 

2.69 

Median  Value 

24000 

90%  Loss  Than 

160000 

Maxlaua  Value 

XJQL 

Total  Colifora  <eoapletod)t  1000*100, 10  al  voluaos  Csrab  samples) 

(MDL-O.Ol®  MPN/lOO 

al lUQL-24  MPN/lOO  ml) 

No.  of  SaaPles 

91 

102 

No.  of  Positives 

19 

9 

No.  of  TNTC 

2 

0 

Geometric  Mean 

0.0012 

Spread  Factor 

20.98 

Median  Value 

ND 

ND 

90%  Loss  Than 

0.020 

ND 

Maxlaua  Value 

XJQL 

0.080 

0-3—18 
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TABLE  0-3-6 

PROCESS  PERFORMANCE  --  16  JULY  1982  TO  1  FEBRUARY  1983  (PHASE  IIA) 
MICROBIOLOGICAL  PARAMETERS 
(Continued) 


Duel  Modi* 

Blended  Sedimentation  Fitter 

Influent  Effluent  Effluent 

(After  Re-cerbonetion) 


Final 

Carbon  Column 
Effluent 


Ozonation 
Ef  f 1 uent 


EEWTP 

Finished 

Water 


Fecal  Coliform  (confirmed)!  1000.100,10 

ml  volumes  Csrab  samples! 

(MOL -0.018  HPN/100  ml IUQL-24  MPN/100 

ml  > 

No.  of  Samples 

90 

114 

No.  of  Positive* 

8 

1 

No.  of  TNTC 

2 

0 

Median  Value 

NO 

ND 

90X  Less  Than 

NO 

ND 

Maximum  Value 

>UQL 

0.020 

Fecal  Coliform  (confirmed)!  100.10.1  sri 

volumes 

Csrab  samples! 

(MOL-O. 18  MPN/lOO  ml  UJOL-240  MPN/100 

ml ) 

No.  of  Sammies 

25 

110 

No.  of  Positives 

22 

85 

No.  Of  TNTC 

0 

1 

Geometric  Moan 

11.032 

0.598 

Spread  Factor 

10.74 

7.23 

Median  Value 

24.00 

0.50 

90*  Loss  Than 

92.00 

7.90 

Maximum  Value 

160.00 

>UQL 

Fecal  Coliform  (confirmed)!  10,1.0.1  ml 

vo 1 umos 

Csrab  samples! 

(HDL-1. 8  MPN/lOO  ml IU0L-24OO  MPN/lOO  ml) 

No.  ef  Sammies 

25 

No.  of  Positives 

21 

No.  of  TNTC 

0 

Geometric  Mean 

42.03 

Spread  Factor 

11.14 

Median  Value 

49.0 

90*  Less  Than 

540.0 

Maximum  Value 

920.0 

■  i 

Fecal  Celiform  (confirmed}!  0.1,0.01,0.001  ml  volumes  Csrab  samples!  § 

(MDL-1SO  HPN/100  ml IUOL -240000  HPN/100  m)  1 

No.  ef  Samples 

31 

Ne.  of  Positives 

31 

No.  ef  TNTC 

O 

Geometric  Moan 

7084.5 

Spread  Factor 

2.87 

Modian  Value 

7000 

— - 

90*  Less  Than 

24000 

.j;\ 

Maximum  Value 

92000 

Standard  Plate  Count!  1  ml  volume  Csrab  samples! 

(H0L-1.0  celonies/ml) 

No.  of  Sammies 

27 

116 

86 

112 

No.  of  Positives 

27 

115 

30 

29 

Oeometr i c  Moan 

496.5 

26.5 

0.5 

0.4 

Spread  Factor 

3.38 

4.33 

6.30 

4.29 

Modian  Value 

525 

25 

ND 

ND 

90S  Less  Than 

2400 

143 

8 

2 

Maximum  Value 

5400 

3840 

30 

29 

1 


TABLE  0-3-4 

PW0CE83  PERFORMANCE  —  16  JULY  1982  TO  1  FEBRUARY  1983  (PHASE  I!A> 
MICROBIOLOGICAL  PARAMETERS 
(Continued) 


Dual  Media  Pina)  EEMTP 

Blended  Sediaentetlon  Filter  Carbon  Coluan  Ozonation  Finished 

Influent  Effluent  Effluent  Effluent  Effluent  Hater 

(After  Re-ear bonet ten) 


Standard  Plate  Count •  0.1  al  voluae  Cerab  saarles! 


(MBL*  10.0  eelonies/a) 

Me.  of  Saar lee  26 

So.  of  Positives  26 

aeons trie  Mean  1028. S 

Spread  Factor  2.44 

Median  Value  950 

90*  Leas  Than  3950 

Maxinun  Value  12550 


Standard  Plate  Count!  0.01  al  voluae  terab  samples] 
(MDL-lOO  celonies/al I 


Ms.  of  Samples  34 

No.  of  Positives  34 

Os  one  trie  Mean  13547.9 

Spread  Factor  2.04 

Median  value  13000 

90*  Less  Than  28500 

Naxinun  Value  58000 


Salnenelta*  1000  nl  velum  Cerab  samples] 


(IM.m0.022  HPN/100  atlUOL-  0.16  MPN/100  al ) 


No.  of  Saarles 

7 

Me.  of  Positives 

0 

Mo.  of  TNTC 

o 

Median  Value 

NO 

90*  Less  Than 

NO 

Maxima  Value 

NO 

8a!  none  I  lei  100  nt  velum  Cerab  s  aeries] 
(ML60.22  HPN/100  altUQL-  1.6  MPN/100  al ) 


Me.  of  Saarles  7 

Me.  of  Positives  3 

Me.  of  TNTC  0 

Os  one trie  Mean  O. IBS 

Spread  Factor  1.70 

Median  Value  NO 

90S  Less  Than  0.51 

Maxinun  value  0.51 
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TABLE  0-3-7  (A) 
PROCESS  PERFORMANCE 
16  JULY  1982  TO  2  FEBRUARY 
VIRUS  ASSAY 


1983 


EEWTP  Blended  Influent 
(See  Table  F-7  for  Results) 


EEWTP  Finished  Water 
(See  Table  H-7  for  Results) 


o 


TABLE  0-3-8 
PROCESS  PERFORMANCE 
18  JULY  1982  TO  1  FEBRUARY  1983 
PARASITES 


?•> 

EEWTP  Blend  Tank 

js 

Samples  Assayed! 

7 

v-’ 

Total  Volume  Filtered  (Gallons)! 

1029.3 

Total  Equivalent  Volume  (Gallons)! 

312.3 

Samples  with  Unknown  Volustei 

0 

Samples  with  Unknown  Equiv.  Volume* 

0 

LA. 

Parasite  Nan* 

Number  Observed 

% 

Oiardia  , 

1 

Entamoeba  histolytica 

1 

|  Acanthamoeba 

N.O. 

|  Naeoleria  eruberi 

N.D. 

Ascaris 

N.D. 

Hookworm 

N.O. 

Trichuris  trichiura 

i  - -  ,  . -  —  — . .  '  '  ■  - —  —  

N.D. 

EEWTP  Finished  Meter 

Samples  Assayed! 

Total  Volume  Filtered  (Gallons)! 
Total  Equivalent  Volume  (Oallone)i 

Samples  with  Unknown  Volume! 

Samples  with  Unknown  Equiv.  Volume! 


7 

2262.0 
1063. S 


Parasite  Name 

Oiardia 

Entamoeba  histolytica 

Acanthamoebe 

Naeoleria  sruberi 

Ascarls 

Hookworm 

Trichuris  trichiura 


Number  Observed 
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TABLE  0-3-9 

PROCESS  PERFORMANCE  --  16  JULY  1982  TO  1  FEBRUARY  1983  (PHASE 
ORGANIC  SURROGATE  PARAMETERS  —  TOC  AND  TOX 


IIA) 


Dull  Medii 

Blended  Sedimentition  Filter 

Influent  Effluent  Effluent 

(After  Re-cirbonit ion ) 


Leid 

Cirbon  Column 
Effluent 


Finil 

Cirbon  Column 
Effluent 


rj 


0 


G- 3-2  3 


^  A.:-. 


EEWTP 

Finished 

W*t#r 


Totil  Oreinic  Cirboni 

0C80 

__ 

(MDL-0.06  me/1 -C) 
No.  of  Simmies 

109 

108 

106 

95 

103 

97 

No.  Above  MDL 

109 

108 

106 

93 

103 

97 

Arithmetic  Mein 

4.60 

3.04 

2.79 

1.42 

0.78 

0.73 

Stindird  Devlition 

1.28 

0.30 

0.40 

0.66 

0.77 

0.33 

Geometric  Mein 

4.46 

3.00 

2.73 

1.23 

0.64 

0.67 

Srreid  Fictor 

1.26 

1.19 

1.22 

1.78 

1.79 

1.39 

Medim  Vilue 

4.2 

3.0 

2.7 

1.3 

0.6 

0.7 

90X  Lees  Thin 

6.2 

3.6 

3.2 

2.2 

1.2 

1.2 

Totil  Oreinic  Cirboni 

DC80  Cerib  v 

immlesl 

(MDL -0.06  me/1 -C) 
No.  of  Simmies 

193 

193 

192 

192 

192 

191 

No.  Above  MDL 

193 

193 

192 

192 

192 

191 

Arithmetic  Mein 

4.39 

3.34 

3.13 

1.85 

1.22 

1.31 

Stindird  Deviition 

0.46 

0.47 

0.40 

0.70 

0.40 

0.42 

Geometric  Mein 

4.37 

3.31 

3. 10 

1.68 

1.13 

1.24 

Srreid  Fictor 

1.10 

1.13 

1.14 

1.63 

1.44 

1.41 

Hedlin  Vilue 

4.3 

3.3 

3.1 

2.0 

1.2 

1.3 

90X  Less  Thin 

4.8 

3.9 

3.7 

2.6 

1.7 

1.9 

Totil  Oreinic  Hiloeen 

(MDL— 3. 9  ue/l-Cl) 
No.  of  Simmies 

107 

107 

106 

93 

108 

97 

No.  Above  MDL 

107 

107 

106 

91 

89 

94 

Arithmetic  Mem 

119.33 

83.31 

79.43 

49.21 

23.66 

36.37 

Stindird  Devlition 

29.36 

23.60 

23.  13 

26.83 

17.30 

27.34 

Geometric  Mein 

113.83 

82.17 

73.90 

39.12 

16.07 

27.28 

Smreid  Fictor 

1.28 

1.34 

1.36 

2.23 

2.83 

2.24 

Mediin  Vilue 

113.0 

83.0 

80.0 

50.0 

20.0 

30.0 

90%  Less  Thin 

160.0 

120.0 

110.0 

80.0 

45.0 

73.0 

■>*,  »  ' 
- U1 
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TABLE  0-3-10 

PROCESS  PERFORMANCE  —  16  JULY  1982  TO  1  FEBRUARY  1983  (PHASE  IIA) 
SYNTHETIC  OROANIC  CHEMICALS  ~  HAL OGE MATED  ALKANES 


Blended 

Influent 

Dual  Media 

Sediaentation  Filter 

Effluent  Effluent 

(After  Re-cerbonatlon> 

Lead 

Carbon  Coluan 
Effluent 

Final 

Carbon  Coluan 
Effluent 

EEWTP 

Finithed 

Water 

Chi orof oral  LLE  ECO 
(IDL-  0.1  ue/UMDL- 

No.  of  Saaplee 

0.3  ue/1 > 
108 

108 

103 

93 

107 

99 

No.  Detected 

108 

108 

103 

91 

87 

96 

No.  Above  HDL 

108 

108 

103 

83 

63 

81 

Arlthaetlc  Mean 

1.88 

2.20 

2.13 

1.77 

0.93 

1.23 

Standard  Deviation 

0.66 

0.34 

0.34 

0.94 

0.89 

1.04 

Qeoaetric  Mean 

1.81 

2.14 

2.08 

1.39 

0.48 

0.77 

Sr  read  Factor 

1.30 

1.28 

1.32 

2.33 

3.73 

2.90 

Median  Value 

1.8 

2.1 

2.1 

1.9 

0.3 

0.8 

90%  Less  Than 

2.4 

3.0 

2.9 

2.7 

2.3 

2.8 

Chi orof oral  pupu  b  trw  OCMS 


(IDL-  0.1  ue/ltMDL- 
No.  of  Saar loo 

0.2  ue/l ) 

IS 

13 

13 

13 

No.  Detected 

IS 

12 

6 

8 

No.  Above  MOL 

IS 

12 

6 

8 

Arlthaetlc  Mean 

1.70 

1.83 

0.71 

1.13 

Standard  Deviation 

0.67 

0.73 

0.87 

1.44 

Oeoaetrlc  Mean 

1.61 

1.61 

0.21 

0.37 

Spread  Factor 

1.3S 

2.01 

6.90 

3.83 

Median  Value 

1.3 

1.7 

ND 

0.3 

90X  Leo*  Than 

2.2 

2.8 

2.1 

3.4 

Maxiaua  Value 

3.8 

3.0 

2.4 

4.0 

Broaodichloroaethanei  LLE  ECO 
(IDL-  0.1  us/llMDL-  0.3  ue/l  > 


No.  of  Saaplee 

108 

108 

103 

93 

107 

99 

No.  Detected 

108 

108 

103 

80 

29 

96 

No.  Above  HDL 

91 

86 

80 

43 

2 

34 

Arlthaetlc  Mean 

0.42 

0.33 

0.33 

0.26 

0.09 

0.3S 

Standard  Deviation 

0.22 

0.11 

0.11 

0.30 

0.07 

0.33 

Oeoaetrlc  Mean 

0.40 

0.33 

0.34 

0.26 

0.20 

Spread  Factor 

1.44 

1.30 

1.28 

1.48 

2. 39 

Median  Value 

0.4 

0.3 

0.3 

NQ 

ND 

NQ 

90%  Leas  Than 

0.6 

0.3 

O.S 

0.3 

NO 

0.9 

Broaodlchloroaothenei  Mri«  h  trw  OCMS 
< IDL"  0.1  ue/1  t  HDL-  0.2  ue/l) 


Ne.  of  Saaplee 

IS 

13 

13 

13 

No.  Detected 

7 

3 

1 

3 

No.  Above  MOL 

6 

1 

1 

3 

Arlthaetlc  Mean 

0.22 

0.09 

0.06 

0.19 

Standard  Deviation 

0.27 

0. 10 

0.04 

0.30 

Oeoaetrlc  Mean 

0.16 

0.06 

Spread  Factor 

2.61 

3.21 

Median  Value 

ND 

ND 

NO 

NO 

90%  Less  Than 

0.3 

NQ 

ND 

0.8 

Maxiaua  Value 

1.0 

0.4 

0.2 

0.9 

Broaodichloroaethanei  CLS 
(IDL-  0.001  ue/l I HDL- 
Ne.  of  Saaplee 

0.070  ue/l  ) 

14 

9 

13 

10 

Ne.  Detected 

14 

9 

12 

9 

Ne.  Above  MDL 

13 

8 

3 

3 

Arlthaetlc  Mean 

0.2473 

0. 1931 

0.0669 

0.3167 

Standard  Deviation 

0. 1763 

0. 1080 

0.0733 

0.8056 

Oeoaetrlc  Mean 

0.1902 

0. 1731 

0.0274 

0.0166 

Spread  Factor 

2.18 

1.67 

3.82 

13.30 

Median  Value 
90%  Lees  Than 
Maxiaua  Value 


0.240 

0.300 

0.640 


0.  170 
0.440 
0.440 


NQ 

0.220 

0.230 


NQ 

0.270 

2.600 


it5) 


T>  .  -T-*  c 

’W 

•TVT'.V’iT 

^7'"  •"*  r  V 

V  V  •  *  d  ’"a  r 

-  *  *  ••  ,  ■  « 

TABLE  0-3-10 

PROCESS  PERFORMANCE  —  16 

JULY 

1982  TO  1  FEBRUARY  1983  (PHASE  IIA) 

SVNTWTIC 

organic 

CHEMICALS  —  HALOGENATED  ALKANES 

< Continued) 

Dual  Madia 

Ls«d 

Final 

EEWTP 

Blondod  Sodlaontotion 

Filtsr 

Carbon  Coluan 

Carbon  Coluan 

Finishsd 

tnfluont  Effluont 

Eff lusnt 

Eff lusnt 

Effluont 

Watsr 

< Af tor 

Rs-carbonation) 

Dlbroaochl orsasthansi 

LLE  ECO 

(IDL-  0.1  us/llHOL-  0.2  us/1 ) 

No.  of  Saarlss 

108 

108 

105 

95 

107 

99 

No.  Dotoctod 

108 

106 

100 

55 

0 

69 

No.  Abov*  HOL 

67 

54 

45 

1 

0 

32 

Arithastlc  Noon 

0.22 

0.20 

0.18 

0.11 

ND 

0.28 

Stondord  Ooviotion 

0.10 

0.07 

0.07 

0.05 

0.40 

Osoastric  Moon 

0.21 

0. 19 

0.18 

0.  10 

Srrsad  Factor 

1.48 

1.39 

1.35 

3.87 

Mod ion  Valu* 

0.2 

NQ 

NQ 

NQ 

ND 

NQ 

90%  Loss  Thon 

0.3 

0.3 

0.3 

NQ 

ND 

0.8 

01 broooch) or ea* thansi 

( IDL-  0.1  u»/ltHDL-  0.4  uo/l > 

No.  of  Saarlss 

15 

13 

13 

13 

No.  Dotoctod 

2 

1 

0 

2 

No.  Abovo  MOL 

0 

0 

0 

1 

Arlthaotlc  Moon 

NO 

NQ 

ND 

0.09 

Stondord  Ooviotion 

0.11 

Modlon  Voluo 

NO 

NO 

NO 

ND 

90%  Los*  Thon 

NO 

NO 

ND 

NQ 

Haxiaua  Voluo 

NQ 

NQ 

NO 

0.4 

n§ 

Oibroaochl orooothonoi 

CLS  OCHS 

(IDL-  0.001  us/1 1  MOL—  0.050  uo/l) 

No.  of  Soar 1  os 

14 

9 

13 

10 

No.  Dotoctod 

14 

9 

9 

10 

No.  Abovo  MOL 

10 

5 

0 

2 

Arlthaotlc  Moon 

0.1867 

0.1253 

NO 

0.0755 

Stondord  Ooviotion 

0.2409 

0.1886 

0. 1367 

Oooaotric  Noon 

0.1022 

0.0573 

0.0075 

Srrood  Foctor 

3.13 

3.53 

10.02 

Modlon  Voluo 

0.088 

0.060 

NQ 

NQ 

90%  Loss  Thon 

0.460 

0.610 

NO 

0.091 

Haxiaua  Voluo 

0.920 

0.610 

NO 

0.460 

Broaoforai  LLE  ECO 

< IDL-  0.1  us/ltMDL-  0.2  u*/l) 

1 

No.  of  Soar! o* 

108 

108 

105 

95 

107 

99 

No.  Dotoctod 

11 

9 

7 

0 

1 

21 

s 

No.  Abovo  MOL 

5 

4 

4 

0 

0 

17 

I 

Arlthaotlc  Moon 

0.07 

0.06 

0.06 

NO 

NQ 

0.  15 

s 

Stondord  Ooviotion 

0.08 

0.06 

0.06 

0.26 

u 

Oooaotric  Moon 

0.04 

1 

Srrood  Foctor 

5.03 

1 

Modlon  Voluo 

NO 

NO 

NO 

ND 

NO 

ND 

I 

90%  Loss  Thon 

NQ 

NO 

NO 

ND 

ND 

0.4 

1 

<1DL>  0.1  us/IIMOL-  0.6  us/1) 

1 

No.  of  Soar)** 

15 

13 

13 

13 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MOL 

0 

0 

0 

0 

Arlthaotlc  Moon 

NO 

NO 

ND 

ND 

Modlon  Voluo 

NO 

NO 

ND 

ND 

90%  Loss  Thon 

NO 

ND 

ND 

ND 

Hoxiaua  Voluo 

NO 

NO 

ND 

ND 

M 


TABLE  0-3-10 

PROCESS  PERFORMANCE  —  16  JULY  1962  TO  1  FEBRUARY  1983  (PHASE  IIA) 
SYNTHETIC  ORGANIC  CHEMICALS  —  HAL OGE HATED  ALKANES 
(Continued) 


Du* I  Media  L*«d 

•landed  Sedimentation  Filter  Carbon  Coin 

Influent  Effluent  Effluent  Effluent 

(After  Re-carbonation I 


Final 

Carbon  Column 
Effluent 


EEWTP 

Finished 

Hater 


..VI 

lJ»’J  I 

yv; 


I 

‘■i 

% 

'<  i 

.4 

V' 


& 


■romoformt  CLS  OCHS 

(IDL*  0.003  us/t iMOLp 

0.040  us/1 ) 

No.  of  Sammies 

14 

9 

13 

10 

He.  Detected 

8 

4 

0 

6 

No.  Above  MOL 

3 

1 

0 

2 

Arithmetic  Mean 

0.0600 

0.0833 

ND 

0.1841 

Standard  Deviation 

0.1464 

0.2202 

0.3328 

Geometric  Mean 

0.0071 

0.0019 

Spread  Factor 

9.00 

39.72 

Median  Value 

NQ 

ND 

ND 

NO 

90*  Less  Than 

0.100 

0.670 

ND 

0.041 

Maximum  Value 

0.360 

0.670 

ND 

1.700 

Diehl  oroiodosmthanei  LLE  ECO 

( IDL-  0.9  ue/llMOL"  O.S  us/1 ) 
No.  of  Samples 

No.  Detected 

1 

0 

No.  Above  MDL 

0 

Arithmetic  Mean 

ND 

Median  Value 

ND 

90*  Less  Than 

NO 

Dichlorolodomethanei  puree  h  trap  OCRS 
<IDL«  0.1  us/l«HDL-NA  us/11 
No.  of  Samples  IS 

No.  Detected  0 

No.  Above  MOL  O 

Arithmetic  Mean  NO 

Median  Value  ND 

90*  Less  Than  ND 

Maximum  Val ue  NO 


Total  Tribal omethanesi 

LLE  ECO 

(IDL-  0.1  us/ 1 1 MDL— 

0.2  us/1 ) 

No.  of  Samples 

107 

107 

109 

99 

107 

99 

No.  Detected 

107 

107 

109 

91 

87 

98 

No.  Above  MDL 

107 

107 

109 

89 

71 

97 

Arithmetic  Mean 

2.94 

2.73 

2.64 

2.06 

0.96 

1.87 

Standard  Deviation 

0.89 

0.97 

0.60 

1.13 

0.96 

1.63 

Geometric  Mean 

2.44 

2.67 

2.37 

1.30 

0.43 

1.23 

Spread  Factor 

1.28 

1.22 

1.29 

2.79 

4.40 

2.38 

Median  Value 

2.9 

2.6 

2.6 

2.2 

0.3 

1.  1 

90*  Less  Than 

3.1 

3.3 

3.4 

3.2 

2.3 

4.3 

1  Bfo«ochloroMthtn«i  pur*«  tr  tr*p  OCHS 

(IDL-  0.1  us/MHDL- 

0.6  UB/1) 

!  No.  of  Samples 

IS 

13 

13 

13 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

NO 

Median  value 

ND 

ND 

ND 

ND 

90*  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

NO 

NO 

ND 

ND 

_ 

V.y 

TABLE  0-3-10 

PROCESS  PERFORMANCE  —  16  JULY  1982  TO  1  FEBRUARY  1983  (PHASE  tIA> 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  ALKANES 
(Continued) 


Dual  Madia 

Blandad  Sadiaantation  FI  1  tar 

Influant  Effluant  Effluant 

( Af tar  Ra-carbonat ion) 


Laad 

Carbon  Coluan 
Effluant 


Final 

Carbon  Coluan 
Effluant 


EEWTP 

Flniahad 

Uatar 


■aaaaathanai  rurna  6 
< IDL-  0.1  ua/1 IMOL" 
Na.  af  Saanlas 

tran  OCRS 

0.3  us/O 

IS 

13 

13 

13 

No.  Datactad 

0 

0 

0 

0 

Na.  Abova  MDL 

0 

0 

0 

0 

Arithaatic  Maan 

ND 

NO 

ND 

ND 

Radian  Valua 

ND 

ND 

ND 

ND 

90*  Lass  Than 

ND 

ND 

NO 

NO 

Maxiaua  Valua 

ND 

ND 

ND 

NO 

Carbon  Tatrachloridai  LLE  ECO 
(IDL-  0.1  ua/llMDL-  0.2  ua/t) 


Na.  of  Saartas 

108 

108 

10S 

95 

107 

99 

Na.  Datactad 

1 

0 

0 

0 

0 

0 

No.  Abova  MOL 

0 

0 

0 

0 

0 

0 

Arithaatic  Naan 

NO 

ND 

ND 

ND 

ND 

ND 

Radian  Valua 

ND 

ND 

ND 

ND 

ND 

ND 

90*  Lass  Than 

NO 

ND 

ND 

ND 

ND 

ND 

Carbon  Tatrachloridai  ruraa  b  tran  OCRS 
( IDL*  0.3  ua/IIHDL-  O.S  ua/1) 

No.  of  Saanlas  IS 

13 

13 

13 

No.  Datactad 

O 

O 

0 

0 

No.  Abova  MDL 

0 

0 

0 

0 

Arithaatic  Maan 

ND 

ND 

ND 

ND 

Radian  Valua 

ND 

ND 

ND 

ND 

90*  Lass  Than 

ND 

ND 

ND 

ND 

Haxlaua  Valua 

ND 

ND 

ND 

ND 

Chi oroaathanal  ruraa  b 
(IDL-  0.1  ua/1 (MDL- 
No.  of  Saanlas 

tran  OCHS 

0.4  ua/1) 

IS 

13 

13 

13 

No.  Datactad 

0 

0 

0 

O 

No.  Abova  MDL 

0 

0 

0 

0 

Arithaatic  Maan 

ND 

NO 

ND 

ND 

Radian  Valua 

ND 

ND 

ND 

ND 

90*  Lass  Than 

ND 

ND 

ND 

ND 

Maxiaua  Valua 

ND 

ND 

ND 

ND 

Diehl orodif luoroaathanai 
( IDL-  0.1  us/ltMDL-NA 
No.  of  Saanlas 

ruraa  b  trar  OCRS 
ua/1 ) 

IS 

13 

13 

13 

No.  Datactad 

0 

0 

0 

0 

No.  Abova  MDL 

0 

0 

0 

0 

Arithaatic  Maan 

ND 

ND 

ND 

ND 

Madlan  Valua 
90*  La»»  Than 
Maxiaua  Valua 


ND 

ND 

ND 


ND 

ND 

ND 


ND 

ND 

ND 


ND 

ND 

ND 


TABLE  0-3-10 

PROCESS  PERFORMANCE  —  16  JULY  1982  TO  1  FEBRUARY  1983  (PHASE  IIA) 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOOENATED  ALKANES 
(Continued) 


Dual  Media 

Blended  Sedimentation  Filter 

Influent  Effluent  Effluent 

(After  Re-car be nation ) 


Lead 

Carbon  Coluan 
Effluent 


Final 

Carbon  Column 
Effluent 


EEWTP 

Finished 

Water 


Oicbteremethane  (Methvlene  chloride)!  ruree 

It  tram  OCHS 

( IDL—  0.1  ue/1  «HOL« 

2.0  ue/1) 

Ne.  of  Sammies 

15 

13 

13 

13 

No.  Detected 

3 

2 

3 

2 

Ne.  Above  MIL 

1 

0 

0 

0 

Arithmetic  Mean 

0.38 

NQ 

NQ 

NQ 

Standard  Deviation 

0.80 

Median  Value 

ND 

ND 

NO 

ND 

90X  Less  Than 

NQ 

NQ 

NQ 

NQ 

Maximum  Value 

3.0 

NQ 

NQ 

NQ 

Iodoforms  ruree  S  tram  OCHS 

(IDL-  0.1  ue/llMDL-NA  ue/1) 

No.  of  Sammies 

13 

.  13 

13 

13 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90X  Less  Than 

NO 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

Trichi orofl uoromethanei 

muree  *  tram  OCHS 

(IDL-  0.1  ue/1 SMDL- 

0.4  ue/1) 

Ne.  of  Sables 

13 

13 

13 

13 

No.  Detected 

2 

4 

1 

1 

No.  Above  NX. 

0 

1 

1 

1 

Arithmetic  Mean 

NQ 

0.13 

0.08 

0.29 

Standard  Deviation 

0.  14 

0.10 

0.87 

Median  Value 

ND 

ND 

ND 

ND 

90X  Lees  Than 

NQ 

NQ 

ND 

ND 

Maximum  Value 

NQ 

0.3 

0.4 

3.2 

Chi  or oe thanes  ruree  l>  tram  OCHS 

(IDL-  0.1  ue/llHOL- 

0.2  ue/1) 

Mo.  of  Sammies 

IS 

13 

13 

13 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

1.2-OibroMethanei  muree  k  tram  QCMS 

(IDL-  0.1  ue/UMDL- 

0.1  ue/1) 

No.  of  Sammies 

13 

13 

13 

13 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Moon 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

f 


G-3-28 


TABLE  0-3-10 

PROCESS  PERFORMANCE  —  16  JULY  1982  TO  1  FEBRUARY  1983  (PHASE  IIA) 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  ALKANES 
(Continued) 


81 ended 

Influent 


Sedimentation 

Effluent 


Duel  Hedie 
Filter 
Effluent 
n) 


Lend 

Carbon  Co  1 umn 
Effluent 


Finel 

Cerbon  Coluen 
Effluent 


EEWTP 

Finished 

Mater 


1.2-Dibromoethenei  CLS  OCHS 

(IDL-  0.002  us/llMOL-  0.090  ue/1) 
No.  of  Saaples  14 

No.  Detected  0 

No.  Above  MOL  O 

Arithmetic  Mean  NO 

Median  Value  ND 

90X  Less  Than  ND 

Maximum  Value  ND 


1» 1 -Diehl oroethenei  nurse  i  trap  OCHS 
(IDL-  0.1  us/HMDL-  0.6  ue/1) 

No.  of  Samples  19 
No.  Detected  2 
No.  Above  NDL  O 


Arithmetic  Mean 

Median  Value 
90X  Less  Than 
Maximum  Value 


1.2-Dichloroethanei  purse  6  trap  GCMS 
(IDL-  0.1  US/ltHDL-  0.4  us/1 ) 

No.  of  Samples  IS 
No.  Detected  O 
No.  Above  MDL  O 

Arithmetic  Mean  ND 

Median  Value  ND 
90%  Less  Than  ND 
Maximum  Value  ND 


Hexachl oroethanei  purse  6  trap  OCMS 
(IDL-  0.1  us/llHDL-NA  us/1 > 

No.  of  Samples  IS 
No.  Detected  O 
No.  Above  MOL  0 


Arithmetic  Mean 

Median  Value 
90%  Less  Than 
Maximum  Value 


Hexachl oroethenei  CLS  GCMS 

(IDL-  0.010  us/1 1 MDL-  0.090  us/1) 
No.  of  Samples  14 

No.  Detected  0 

No.  Above  MDL  0 

Arithmetic  Mean  ND 

Median  Value  ND 

90%  Less  Than  ND 

Maximum  Value  ND 
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TABLE  0-3-11 

PROCESS  PERFORMANCE  —  14  JULY  1982  TO  1  FEBRUARY  1983  (PHASE  1IA> 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOOENATED  ALKENES 


Dual  Media 

Lead 

Final 

EEUTP 

Slonded  Sedimentation 

Filter 

Carbon  Co  loan 

Carbon  Coluan 

Finished 

Influent  Effluent 

Effluent 

Effluent 

Effluent 

Hater 

(After  Re-carbonation) 

CM  or  oethene  (Vinyl  chloride)  l  ruree  ti  tree  OCHS 

( IDL-  0.1  us/l«HOL-  0. 

3  us/1 ) 

No.  of  Soarles 

IS 

13 

13 

13 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithae'tlc  Neen 

ND 

NO 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90X  Lee*  Than 

ND 

ND 

ND 

ND 

Maxiaua  Value 

ND 

NO 

ND 

NO 

1. 1-Dichloroethene*  ruree 

h  trar  OCMS 

(IDL-  0.1  ue/1  IMDL-  0. 

S  us/1 > 

No.  of  Saarles 

19 

13 

13 

13 

No.  Detected 

0 

1 

1 

0 

No.  Above  MOL 

O 

0 

0 

0 

Ar  i t  hoe  tic  Mean 

ND 

NO 

NQ 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90Z  Lees  Than 

ND 

NO 

ND 

ND 

Hudeue  Value 

ND 

NO 

NO 

ND 

ei*-l  •  2-Dichl or oethenei  ruree  b  trar  OCMS 

(IDL-  0.1  us/1lM0LH4* 

us/1) 

No.  of  Surlei 

IS 

13 

13 

13 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arltlmetlc  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Lee*  Than 

ND 

ND 

ND 

NO 

Maxiaua  Value 

ND 

ND 

ND 

ND 

trans-1 >  2-Di chi  or oethenei 

rurse  h  trar  OCMS 

(IDL-  0.1  us/ltMDL-  0. 

S  us/1) 

No.  of  Saeelei 

IS 

13 

13 

13 

No.  Detected 

0 

0 

0 

0 

No.  Above  HDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

NO 

ND 

Median  Value 

NO 

ND 

ND 

ND 

90%  Less  Than 

NO 

ND 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

ND 

Tetrachl or oethenei  LLE  ECO 

(IDL-  0.1  us/IIHDL-  0. 

4  us/1) 

No.  of  Snarl es 

108  108 

10S 

95 

107 

99 

No.  Detected 

108  108 

104 

29 

43 

4 

No.  Above  MOL 

49  40 

37 

0 

0 

0 

Arithmetic  Mean 

0. 69  0.  43 

0.44 

NO 

NO 

NQ 

Standard  Deviation 

0.74  0.44 

0.50 

Oeoaetric  Mean 

0.48  0.30 

0.27 

Srread  Factor 

2.18  2.28 

2.54 

Median  Value 

O.S  NO 

NO 

ND 

ND 

ND 

90%  Less  Than 

1.3  0.8 

1.0 

NQ 

NQ 

ND 
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TABLE  0-3-1 l 

—  10  JULY  1982  TO  1  FEBRUARY  1983  (PHASE  I1A) 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  ALKENES 
(Continued) 


Dual  Medio 

Load 

Final 

EEUTP 

Filter 

Carbon  Column 

Carbon  Column 

Finished 

Influent 

Effluent 

Effluent 

Effluent 

Effluent 

Hater 

(After 

Ro-corbonotion) 

Totrochloroothonol  nvrt 

to  b  tran  OCHS 

(IDL-  0.2  vo/1 IMGL- 

0.9  vo/1) 

Mo.  of  Sean lot 

19 

13 

13 

13 

No.  Detected 

19 

12 

0 

O 

No.  AO  eve  ML 

to 

9 

0 

0 

Aritoaetlc  Noon 

0.88 

0.03 

M 

ND 

Standard  Deviation 

0.74 

0.48 

Oooaetric  Noon 

0.09 

0.40 

Sri  end  Factor 

2.19 

2.92 

Ned ten  Volvo 

0.9 

NQ 

ND 

NO 

FOX  Loot  Then 

1.7 

1.4 

M 

NO 

Next ova  Volvo 

3.0 

1.7 

M 

ND 

Totrochloroothonol  CLS  OCHS 

(IDL-  0.010  VO/ 11  ML-  0.020  UO/1  > 

No.  ef  Soanlos 

14 

9 

13 

10 

No.  Detected 

13 

7 

11 

9 

No.  Above  ML 

13 

7 

10 

8 

Arithmetic  Noon 

0.4904 

0.1871 

0.0032 

0.0990 

Standard  Deviation 

0.3431 

0.1820 

0.0792 

0.1197 

Oooaetric  Mean 

0.3492 

0.1040 

0.0404 

0.0932 

Sr rood  Factor 

2.89 

3.88 

2.03 

3.13 

Median  Value 

0.300 

0.  ISO 

0.044 

0.093 

90*  Loee  Than 

0.990 

0.010 

0.110 

0.170 

Hexiava  Volvo 

1.200 

0.010 

0.290 

0.390 

Trlchlereethenei  LLE  ECO 

(IBL*  0.1  ue/1  (ML- 

0.3  vo/I) 

Ne.  of  Soanlos 

10S 

10S 

109 

99 

107 

99 

Mo.  Detected 

92 

30 

40 

2 

12 

1 

No.  AOove  ML 

3 

1 

1 

1 

0 

0 

Ar  ithaotic  Noon 

0.  13 

0. 10 

0.11 

0.11 

NQ 

NQ 

Standard  Deviation 

0.10 

0.07 

o.os 

0.01 

Nodion  Volvo 

NO 

M 

ND 

M 

NO 

M 

90*  Loss  Then 

NS 

NO 

NQ 

NO 

NQ 

ND 

Trlchlereethenei  nvroo 

*  tran  OCRS 

(IDL-  0.1  u«/l IML- 

0.7  vo/1 ) 

Ns.  of  Soanlos 

19 

13 

13 

13 

No.  Detected 

3 

1 

0 

1 

No.  Above  ML 

0 

0 

0 

0 

Arithmetic  Neon 

NO 

NQ 

ND 

NQ 

Nodion  Value 

M 

ND 

ND 

ND 

90*  Less  Than 

ND 

M 

M 

ND 

Naxiava  Volvo 

M 

NQ 

NO 

NQ 

Trichloroothonoi  CLS  OC 

BIS 

(IDL-  0.001  vo/HML-  0.130  vO/1 ) 

Ns.  ef  Soanlos 

14 

9 

13 

10 

No.  Detected 

9 

1 

2 

3 

No.  Above  ML 

9 

1 

2 

3 

Ar ithaotic  Neon 

0.0339 

0.0149 

0.0160 

0.054C 

Standard  Deviation 

0.0933 

0.0432 

0.0418 

0.090* 

Oooaetric  Nmh  o  ioi' 

Sorooo  Foe  tor-  \0 


Rodion  Volvo 
90*  Loo*  Then 
Hex low*  Volvo 


0.099 

0.170 


NO 

0.  130 
0.130 


NO 

0.070 
0.  140 


NO 

0.  ;  O 

0.  40 


TABLE  0-3-11 

PROCESS  PERFORMANCE  —  16  JULY  1982  TO  1  FEBRUARY  1983  (PHASE  IIA) 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  ALKENES 
(Continued) 


Duol  Modio 

Lood 

Finol 

EEWTP 

Blondod 

Sodiaontotlon 

FI  1  top 

Copbon  Coluan 

Copbon  Coluan 

Finiahod 

Inf luont 

Eff luont 

Effluont 

Effluont 

Effluont 

Motor 

(Aftop  Ro-coPbonotion) 

Cia-1.2-Dichtopoppopono»  Pupoo  <■ 

tPon  OCMS 

(IDL-  0.1  uo/IIHDL-NA  uo/l> 

No.  of  SupIm 

19 

13 

13 

13 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MOL 

0 

0 

0 

0 

Apithaotic  Moon 

ND 

ND 

NO 

ND 

Modion  Voluo 

NO 

ND 

NO 

ND 

90%  Loss  Thon 

ND 

ND 

ND 

ND 

Hoxiaua  Valuo 

ND 

NO 

ND 

ND 

Ci*-1.3-Dichlopoppopono«  pup**  It 

tPOR  OCMS 

( IDL-  0.1  us/ltMDL- 

0.1  uo/l > 

No.  of  Soaplos 

19 

13 

13 

13 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MOL 

0 

0 

0 

0 

Apithaotic  Moon 

ND 

ND 

ND 

ND 

Modion  Voluo 

ND 

ND 

ND 

ND 

90%  Loaa  Thon 

ND 

ND 

ND 

ND 

Moxlaua  Voluo 

ND 

ND 

ND 

ND 

tpona— l. 3-0lchl ocooropoooi  pups* 

It  tr*P  OCMS 

(IDL-  0.1  uo/llMDL- 

0.2  UO/1) 

No.  of  Soaplos 

19 

13 

13 

13 

No.  Dotoctod 

0 

O 

0 

0 

No.  Abovo  MOL 

0 

0 

0 

0 

Apithaotic  Moon 

ND 

NO 

ND 

ND 

Modion  Voluo 

NO 

ND 

NO 

ND 

90%  Loaa  Thon 

ND 

ND 

ND 

ND 

Hoxiaua  Voluo 

ND 

ND 

ND 

NO 

*0 


Hoxochl orobutodionoi  pur**  6  trop  OCMS 
( IDL-  1.0  us/ltHDL-MA  uo/1> 


No.  of  Soaplos 

19 

13 

13 

13 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MOL 

0 

0 

0 

0 

AplthMtic  Moon 

ND 

ND 

ND 

ND 

Modion  Voluo 

ND 

ND 

ND 

ND 

90%  Loss  Thon 

Ml 

ND 

ND 

ND 

Hoxiaua  Voluo 

NO 

NO 

ND 

ND 

Hoxochlopobutodionoi  CLS 
(IDL-  0.001  uo/ltMOL- 
No.  of  Soaplot 

OCMS 

0.090  uo/l ) 

14 

9 

13 

10 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MOL 

0 

0 

0 

0 

Apithaotic  Moon 

ND 

ND 

ND 

ND 

Modion  Voluo 

ND 

ND 

ND 

ND 

90%  Loot  Thon 

ND 

ND 

ND 

ND 

Hoxiaua  Voluo 

ND 

ND 

ND 

ND 

*9 


1 


.'-5 

si 


*>* 

$.i 


.4  T 


TABLE  0-3-11 

PROCESS  PERFORMANCE  —  16  JULY  1982  TO  1  FEBRUARY  1983  (PHASE  lift) 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  ALKENES 
(Continued) 


Dual  Madia 

Blandad  Sedimentation  FI  1  tar 

Influent  Effluent  Effluant 

(Altar  Ra-carbonation) 


Laad 

Carbon  Column 
Effluant 


Final 

Carbon  Column 
Effluant 


EEWTP 

Finished 

Watar 


Hexachlorobutadienei  Bata  naut.  LLE  GCMS 
(IDL-  1.0  ua/1IMDL»12.0  ua/1  ) 

No.  of  Sammies  7 

No.  Datactad  0 

No.  Abova  MOL  0 

Arithmetic  Maan  NO 

Madian  Value  NO  , 

90X  Lass  Than  NO 

Maximum  Valua  NO 
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TABLE  0-3-12 

PROCESS  PERFORMANCE  —  16  JULY  1982  TO  1  FEBRUARY  1983  (PHASE  IIA) 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hoi OS#nat#dl 


Ouol  M#dio 

Finol 

EEWTP 

Bl«nd#d 

Filt#r 

Cor bon  Coluon 

Finished 

Inf  1 uont 

Ef f 1 uont 

Ef f 1 uont 

Motor 

Bonzonoi  purs#  6  tr*p  OCMS 
< IDL«  0.1  us/ltMDL-  0.1 
No.  of  SoapIo* 

u*/1 ) 

15 

13 

13 

13 

No.  D#toctod 

0 

0 

0 

O 

No.  Abovo  MDL 

0 

0 

0 

0 

ArithMtic  Moon 

ND 

ND 

ND 

ND 

M«dlon  Volu* 

ND 

NO 

ND 

NO 

90X  Los*  Thon 

ND 

ND 

ND 

ND 

Maxiaum  Volu# 

ND 

ND 

ND 

ND 

Eth#nrl b*nz#n#l  purs#  8 
(IDL-  0.1  US/llMOL-NA 
No.  of  Saaplas 

trap  OCMS 
us/t  ) 

13 

13 

13 

13 

No.  D#t#ct#d 

0 

0 

0 

0 

No.  Abov#  MDL 

0 

0 

0 

0 

ArithMtlc  M#on 

ND 

ND 

ND 

ND 

Mad ion  Volu# 

ND 

ND 

ND 

ND 

90X  Lass  Than 

NO 

ND 

ND 

ND 

Moxiaua  Volu# 

ND 

ND 

ND 

ND 

Eth#nylb#nz#n#>  CLS  OCMS 
(IDL-  0.005  us/UMDL- 
No.  of  Soapl#* 

0.020  us/1) 

14 

9 

13 

10 

No.  D#t«ct#d 

6 

4 

9 

4 

No.  Abov#  MOL 

4 

1 

3 

2 

ArithMtlc  M*«n 

0.0186 

0.0104 

0.0519 

0.0341 

Standard  Deviation 

0.0297 

0.0135 

0.  1072 

0.0866 

0#oMtric  M#*n 

0.0102 

0.0023 

0.0023 

Srr#od  Factor 

3.46 

19.91 

12.48 

Madion  Volu# 

ND 

ND 

NO 

ND 

90X  L#ss  Than 

0.043 

0.044 

0. 100 

0.021 

Moxiaun  Volu# 

0.110 

0.044 

0.390 

0.280 

Ethyl b#nz#n«i  pur*#  8  tr*p  OCMS 
(IDL-  0.1  u*/l I  MDL—  0.1  u*/l ) 
No.  of  Sai*pl#s  IS 

No.  D#t#ct*d  C 

No.  Abov#  MDL  C 

ArithMtlc  Moon  NE 

M#dian  0*1 uo  NE 

90X  Lost  Thon  NE 

Moxiouo  Volu*  NE 


Ethvl b#nz#n#<  CLS  OCMS 

(IDL-  0.005  us/I t MDL- 

0.040  us/1  1 

No.  of  Sastpl#s 

14 

9 

13 

10 

No.  D#t#ct#d 

4 

1 

4 

3 

No.  Abov#  MOL 

1 

0 

2 

1 

Arithaatic  M#*n 

0.0120 

NQ 

0.0160 

0.0130 

Standard  Deviation 

0.0200 

0.0261 

0.0210 

OaoMtrlc  M#on 

0.0161 

Spr#od  Factor 

2.48 

M#di*n  Volu# 

ND 

ND 

ND 

ND 

90X  L#ss  Thon 

NO 

NQ 

0.032 

NQ 

Noxious)  Volu# 

0.075 

NO 

0.088 

0.068 
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TABLE  0-3-12 

PROCESS  PERFORMANCE  —  16  JULY  1982  TO  1  FEBRUARY  1983  (PHASE  IIA) 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hoi osenated) 

(Continued) 


Blondod 
Inf luont 


Dust  Modi* 
Filter 
Ef f 1 uont 


Finol 

Cor bon  Column 
Eff luont 


EEWTP 

Finlohod 

Motor 


Prorrl benzene!  purse  b  trop  OCHS 
(IDL-  0.1  us/HMDL-  0.3  uo/t) 
No.  of  Samples  IS 

No.  Dotoctod  0 

No.  Abovo  NDL  0 

Arithmetic  Moon  ND 

Mod ion  Value  NO 

90%  Loos  Thon  ND 

Maximum  Value  NO 


Propyl  benzene!  CLS  OCMS 

( IDL-  0.001  ue/t I  MDL-  0.010  us/1) 
No.  of  Samples  14 

No.  Detected  2 

No.  Above  NDL  O 

Arithmetic  Mean  NO 

Standard  Deviation 

Median  Value  ND 

90%  Less  Than  NO 

Maximum  Value  NO 


0.0019 

0.0032 

NO 

NO 

0.010 


Toluene!  purse  6  trap  OCMS 

(IDL-  0.1  us/UHDL-  0.1  us/1) 
No.  of  Samples  13 
No.  Detected  1 
No.  Above  MDL  1 

Arithmetic  Mean  0. 
Standard  Deviation  0. 

Median  Value  ND 
90%  Less  Than  ND 
Maximum  Value  1. 


Toluene!  CLS  OCMS 

(IDL*  0.020  ue/l<MDL-  0.090  US/1) 
No.  of  Samples  14 

No.  Detected  4 

No.  Above  MOL  1 


Arithmetic  Mean 
Standard  Deviation 

Median  Value 
90%  Less  Than 
Maximum  Value 


0.0323 

0.0491 

ND 

NQ 

0. 190 


0.0404 

0.0968 

ND 

NQ 

0.360 


0.0310 

0.0664 

ND 

ND 

0.220 


1.2-Xvlene!  purse  b  trap  OCMS 
( IDL*  0.1  us/1 1  MOL"  0.1  us/l) 
No.  of  Samples  13 

No.  Detected  0 

No.  Above  MDL  0 

Arithmetic  Mean  ND 


Median  Value 
90%  Less  Than 
Maximum  Value 


TABLE  0-3-12 

PROCESS  PERFORMANCE  --  16  JULY  1982  TO  1  FEBRUARY  1983  (PHASE  IIA> 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal oeenated) 

(Continued) 


Blended 

Influent 

Dual  Media 
Filter 
Effluent 

Final 

Carbon  Column 
Effluent 

EEWTP 

Finished 

Mater 

1.2-Xvlenei  CLS  OCMS 

(IDL-  0.003  ue/ltMDL-  0.030  ue/1 1 

No.  of  Swlti  14 

9 

13 

10 

No.  Detected 

4 

2 

4 

3 

No.  Above  MOL 

1 

1 

0 

1 

Arithmetic  Mean 

0.0098 

0.0081 

NQ 

0.0108 

Standard  Deviation 

0.0158 

0.0123 

0.0170 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

NO 

0.038 

NQ 

NQ 

Maximum  Value 

0.060 

0.038 

NQ 

0.036 

1.3-Xvlene/1.4-Xv1ene» 
(IDL-  0.1  ue/1 IMDL- 
No.  of  Samples 

0.4  ue/1 ) 

13 

13 

13 

13 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

ND 

1 .3-Xvl ene/1 »4-Xrl enei  CLS  OCMS 

(IDL-  0.003  ue/llMDL-  0.040  ue/I) 

No.  of  Sammies  14 

9 

13 

10 

No.  Detected 

A 

1 

4 

3 

No.  Above  MDL 

1 

0 

2 

1 

Arithmetic  Mean 

0.0130 

NQ 

0.0113 

0.0142 

Standard  Deviation 

0.0237 

0.0130 

0.0246 

Geometric  Mean 

Spread  Factor 

Median  Value 

ND 

ND 

0.0380 

1.03 

ND 

ND 

90%  Less  Than 

NQ 

NQ 

0.040 

NQ 

Maxiaua  Value 

0.090 

NQ 

0.042 

0.080 

Nitrobenzenei  Base  neut 
(IDL-  0.3  ue/HMDL- 
No.  of  Samples 

.  LLE  OCMS 

2.0  ue/1 > 

7 

7 

7 

7 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

NO 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

l-Methvl-2.4-dinitrobenzenet  But  nout.  LLE  OCMS 


( I  DC*  1.0  u»/HMDL-NA  u»/l) 


No.  of  Samples 

7 

7 

7 

7 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

NO 

NO 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

# 


<& 


VV 


TABLE  0-3-12 

PROCESS  PERFORMANCE  —  16  JULY  1982  TO  1  FEBRUARY  1983  (PHASE  IIA) 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal osenated > 

(Continued) 


G-3-39 


Blended 

Influent 

Dual  Media 

Fi 1  ter 
Effluent 

Final 

Carbon  Column 
Effluent 

EEWTP 

Finished 

Water 

l-Methy1-2.6-Dinitrobenzenet  Bt>«  neut.  LLE  OCMS 
(IDL-  1.0  us/IIHDL-10.0  us/1  > 

No.  of  Suwlit  7 

7 

7 

7 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Meen 

NO 

ND 

ND 

ND 

Median  Value 

ND 

ND 

NO 

ND 

90X  Less  Than 

ND 

ND 

NO 

ND 

Maximum  Value 

ME 

ND 

ND 

ND 

Benzyl  butyl mhthalatei  Base 
( IDL"  3.0  us/l»MDL«  7.0 
No.  of  Samples 

neut.  LLE  OCMS 
us/1 ) 

7 

7 

7 

7 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Val  ue 

ND 

ND 

ND 

ND 

Bis<2-ethrthexvl > mhthalatei 
(IDL-  1.0  us/llMOL-  8.0 
t;o.  of  Sammies 

Base  neut.  LLE  OCMS 
us/1 ) 

3 

3 

3 

3 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

Di-n-ButYl mhthalatei  Base  neut.  LLE  OCMS 
(IDL-  0.3  us/1 (MDL-  9.0  us/1 ) 

No.  of  Sammies  7 

7 

7 

7 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

NO 

ND 

ND 

ND 

Dicyclohexyl mhthalatet  Base  neut.  LLE  OCMS 
(IDL-  3.0  ue/1 tMDL-NA  us/1) 

No.  of  Sammies  7 

7 

7 

7 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

NO 

ND 

NO 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

.s  :■ 


^  ^  "  *-  «-*  O  t* 


r  «* 


1  -  V* 


TABLE  0-3-12 

PROCESS  PERFORMANCE  —  16  JULY  1982  TO  1  FEBRUARY  1983  (PHASE  IIA) 
SYNTHETIC  ORGANIC  OCHICALS  —  AROMATIC  HYDROCARBONS  (Non-Hetoseneted) 

(Continued) 


Blondod 

Influent 


Duet  Medie 
Filter 
Effluent 


Finet 

Cerbon  Column 
Effluent 


EEWTP 

Finished 

Meter 


neut. 

LLE  OCMS 

(IDL-  0.1  US/1IMDL- 

9.0  us/l> 

No.  of  Sewlel 

7 

7 

7 

7 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Meen 

NO 

ND 

NO 

ND 

Medlen  Velue 

NO 

ND 

ND 

ND 

90*  Less  Then 

NO 

NO 

ND 

ND 

Maximus  Velue 

NO 

ND 

NO 

ND 

Diisobutvlrhtheletet  Bese  neut.  LLE  OCMS 

(IDL-  3.0  us/1  IMDL-NA  us/1  ) 

No.  of  Semrles 

7 

7 

7 

7 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Meen 

NO 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

90*  Less  Then 

NO 

ND 

ND 

ND 

Maximum  Velue 

NO 

ND 

ND 

ND 

Dimethvlrhtheletei  Bese 

neut. 

LLE  OCMS 

(IDL-  0.3  us/1 IMDL— 10.0  us/1) 

No.  of  Sammies 

7 

7 

7 

7 

- 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Meen 

NO 

ND 

ND 

ND 

Hodien  Velue 

NO 

ND 

ND 

ND 

90*  Less  Then 

ND 

ND 

ND 

ND 

Meximum  Velue 

NO 

ND 

ND 

ND 

Dioctvlnhthelete'  Bese 

neut. 

LLE  OCMS 

(IDL-  1.0  us/1 IMDL- 

8.0  us/1) 

No.  of  Sens! os 

7 

7 

7 

7 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Meen 

ND 

ND 

ND 

ND 

Medien  Velue 

NO 

ND 

ND 

ND 

90*  Less  Then 

ND 

ND 

NO 

ND 

Meximum  Velue 

ND 

ND 

NO 

ND 

Oishenvtrhtheletei  Bese 

neut. 

LLE  OCMS 

(IDL-  3.0  us/1 IMDL— NA  us/1) 

No.  of  Sammies 

7 

7 

7 

7 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arittusetic  Meen 

ND 

ND 

ND 

ND 

Medien  Velue 

ND 

NO 

ND 

ND 

90*  Less  Then 

ND 

ND 

ND 

ND 

Meximum  Velue 

NO 

ND 

ND 

ND 

>.vi 
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TABLE  0-3-12 

PROCESS  PERFORMANCE  --  16  JULY  1982  TO  1  FEBRUARY  1983  (PHASE  1IA> 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  < Non-Hal oeenated) 

(Continued) 


Blended 

Influent 

Dual  Media 
Filter 
Effluent 

Final 

Carbon  Coluan 
Effluent 

EEWTP 

Finlahed 

Water 

Phono!  i  Acid  LLE  (a/  Mthvl 
(IDL-  1.0  uo/1 IHDL-  8.0 
No.  of  Saar lea 

. >  OCHS 
ue/1 ) 

7 

7 

7 

6 

No.  Dotoctod 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithaetic  Mean 

NO 

NO 

ND 

ND 

Median  Value 

NO 

ND 

ND 

ND 

90%  Lee*  Than 

NO 

NO 

ND 

ND 

Maxlaua  Value 

NO 

ND 

ND 

ND 

I  2*4-DlMthYlf»h«no1  *  Acid  LLE  («/  Mthvl . 

|  (IDL-  9.0  ue/ 1 1  MOL— NA  ue/1 ) 

1  No.  of  Saarlea  7 

>  OCMS 

7 

7 

6 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithaetic  Mean 

NO 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

ND 

90%  Lee*  Than 

NO 

ND 

ND 

ND 

i  Maxlaua  Value 

[ 

l 

NO 

ND 

ND 

ND 

2.4-01nitrorhenoU  Acid  LLE  (a/  aethvl.) 
(IDL-  9.0  ue/1lHDL-NA  ue/1) 

No.  of  Saarlea  7 

OCHS 

7 

7 

6 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithaetic  Mean 

NO 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

ND 

90%  Less  Than 

NO 

ND 

ND 

ND 

Haxiaua  Va! ue 

NO 

ND 

ND 

ND 

2-Hethvl-4.6-dinitrorhenol  i  Acid  LLE  (a/ 
1  ( IDL— 10.0  ue/1 IMDL-NA  ue/1) 

I  No.  of  Saarlea  7 

aMthvl . 

)  OCMS 

7 

7 

6 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithaetic  Mean 

NO 

NO 

ND 

ND 

Median  Value 

NO 

ND 

NO 

ND 

90%  Leaa  Than 

NO 

ND 

ND 

ND 

Maxiawa  Value 

NO 

NO 

NO 

ND 

2-Nltrorhenol  i  Acid  LLE  (a/ 
(IDL-  1.0  ue/t iMDL-10. 0 
No.  of  Saar lea 

aethvl. >  OCMS 
ue/1  > 

7 

7 

7 

6  ; 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithaetic  Mean 

NO 

ND 

ND 

ND 

!  Median  Value 

NO 

NO 

ND 

ND 

.  90%  Leaa  Than 

NO 

NO 

ND 

NO 

1  Maxlaua  Value 

1 

NO 

ND 

ND 

ND 

• 

■ 
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TABLE  0-3-12 

PROCESS  PERFORMANCE  —  16  JULY  1982  TO  1  FEBRUARY  1983  (PHASE  IIA) 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal osenated) 

(Continued) 


Dual  Media  Final  EEWTP 

Blended  Filter  Carbon  Column  Finiehed 

Influent  Effluent  Effluent  Hater 


4-NitroehenoU  Acid  LLE  («/  methyl.)  OCMS 
(IDL-  1.0  ue/UMOL-  8.0  ue/1 ) 


No.  of  Samples 

7 

7 

7 

6 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

Acenaphthenei  CLS  OCMS 

(IDL*  0.010  ue/HMDL-NA 
No.  of  Samples 

ue/1  > 

14 

9 

13 

10 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

Ml 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

NO 

ND 

ND 

ND 

(IDL-  0.1  ue/IIHDL-  3. 
No.  of  Samples 

LLE  OCMS 

0  ue/1) 

7 

7 

7 

7 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

FOX  Less  Than 

ND 

ND 

NO 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

Acenaphthvlenei  Base  neut. 
(IDL-  0.1  ue/llMDL-  2.0 
No.  of  Samples 

LLE  OCMS 
ue/1 ) 

a 

a 

a 

a 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arltheietlc  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

FOX  Less  Than 

ND 

ND 

NO 

ND 

Maximum  Value 

ND 

NO 

ND 

ND 

NePthalenet  puree  b  trap  OCMS 
(IDLp  0.1  ue/MMDL-  O.S  ue/l> 


No.  of  Samples 

IS 

13 

13 

13 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

ND 

ND 

Median  Value 

ND 

NO 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

to 

ND 

ND 

ND 

Noptho) onoi  CL8  0CH8 

i 

(ix*  o.oio  us/nnoL-  o. 

.040  uo/1) 

1 

No.  of  Soaptss 

14 

9 

13 

10  ' 

No.  Dotoctod 

0 

0 

1 

1 

No.  Abovo  MOL 

0 

0 

1 

0 

Arithaotic  Noon 

NO 

NO 

0.0061 

NQ  ! 

Stondord  Doviotion 

0.0111 

• 

Mod ion  Voluo 

NO 

NO 

NO 

NO  1 

90X  Loss  Than 

NO 

NO 

ND 

nd  a 

Naxiauo  Voluo 

NO 

NO 

0.043 

NQ  | 

Napthalonoi  Soso  nout. 

LLE 

OCHS 

( IDL-  0.1  us/1IMDL» 

2.0 

uo/1 ) 

No.  of  Saaplos 

7 

7 

7 

7 

No.  Dotoctod 

0 

0 

0 

o  ; 

No.  Abovo  MOL 

0 

0 

0 

0  j 

Arithaotic  Noon 

NO 

ND 

ND 

ND  | 

Modion  Voluo 

NO 

MO 

NO 

ND 

90X  Loss  Than 

ND 

ND 

NO 

ND 

Moxiaua  Voluo 

NO 

ND 

ND 

ND 

TABLE  0-3-12 

PROCESS  PCWOUWAWCE  —  16  JULY  1982  TO  1  FEBRUARY  1983  (PHASE  I1A) 
SYNTHETIC  OROANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal  onenated) 

(Continued) 


Dual  Media 

Final 

EEWTP 

Blended 

Filter 

Carbon  Column 

Finished 

Influent 

Effluent 

Effluent 

Hater 

( IDL«  1.0  un/1 f  MOL—  7.0 

un/1  > 

No.  of  SwIm 

7 

7 

7 

7 

No.  Dotoctod 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Moon 

NO 

NO 

ND 

ND 

Median  Value 

NO 

Ml 

ND 

ND 

90X  Lese  Than 

NO 

ND 

ND 

ND 

Maximum  Value 

NO 

ND 

ND 

ND 

Benzo (b ) f 1 uoranthenei  Bane 

neut.  LLE  OCHS 

( I DU-  1.0  un/llHDL-10.0 

un/1) 

No.  of  Sammies 

7 

7 

7 

7 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

NO 

ND 

ND 

NO 

ND 

ND 

ND 

90%  Lena  Than 

NO 

ND 

ND 

NO 

Maximum  Val ue 

ND 

ND 

ND 

ND 

Benzo(k)f1uoranthenei  Base 

neut.  LLE  OCHS 

<  I DC-  1.0  un/HHOL-lO.O 

un/1) 

No.  of  Sammies 

7 

7 

7 

7 

No.  Detected 

0 

0 

0 

0 

No.  Above  HDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

NO 

NO 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

Benzo(Sth. 1 Imervlenei  Base 

neut.  LLE  OCHS 

(IDL-  1.0  un/1  1 MOL— 20.0 

un/1) 

No.  of  Sammies 

7 

7 

7 

7 

No.  Detected 

0 

0 

0 

0 

No.  Above  HDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

NO 

ND 

ND 

Maximum  Value 

ND 

ND 

NO 

ND 

BentoCalmvrenei  Base  neut. 

LLE  OCHS 

(IDL-  1.0  uo/IIMDL-10.0 

un/1  > 

No.  of  Sammies 

7 

7 

7 

7 

No.  Detected 

0 

0 

0 

0 

No.  Above  MBL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

ND 

90%  Less  Than 

NO 

NO 

ND 

ND 

Maximum  Value 

NO 

ND 

ND 

ND 

G-3-44 
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TABLE  0-3- J 2 

PROCESS  PERFORMANCE  —  16  JULY  19S2  TO  1  FEBRUARY  1983  (PHASE  IIA) 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal osenated) 

(Contlnuad) 


Blandad 

Inf luant 

Dual  Madia 

Fi  1  tar 

Eff luant 

Final 

Carbon  Cotuan 

Eff luant 

EEWTP 

Finiahad 

Motor 

CfcryMMi  Base  neut.  LLE 
(IDL-  1.0  us/UMOL-  6. 
No.  of  SuPltt 

OCMS 
,o  uo/n 

7 

7 

7 

7 

No.  Dotactad 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Naan 

ND 

ND 

ND 

ND 

Madian  Valua 

NO 

Ml 

ND 

ND 

90X  Lax  Than 

ND 

NO 

ND 

ND 

Maximum  Valua 

ND 

ND 

ND 

ND 

Dibenzofa.hlanthracenei  Baaa 

naut.  LLE  OCMS 

( IDL*  1.0  ue/llMDL-  9.0  ua/1) 

No.  of  Saioplaa 

7 

7 

7 

7 

No.  Dotactad 

0 

0 

0 

0 

No.  Abova  MDL 

0 

0 

0 

0 

Arithmetic  Naan 

ND 

ND 

ND 

NO 

Median  Valua 

ND 

ND 

ND 

ND 

POX  Lax  Than 

NO 

ND 

ND 

NO 

Maximum  Valua 

NO 

ND 

ND 

ND 

3.3'-0ichlorobenzidinei  Basa 

nout.  LLE  OCHS 

(IDL-  9.0  us/lfHOL-  8.0  us/1) 

No.  of  Samples 

7 

7 

7 

7 

No.  Dotactad 

0 

0 

0 

0 

No.  Abova  MOL 

0 

0 

0 

0 

Arithmetic  Moan 

ND 

ND 

ND 

ND 

Median  Valua 

ND 

ND 

ND 

ND 

BOX  Lass  Than 

NO 

ND 

NO 

NO 

Maximum  Value 

NO 

ND 

ND 

ND 

1 . 2-D1  phenvl  hvdraz  1  ne/Azobem 

tonal  Basa  naut. 

LLE  OCMS 

(IDL-  0.9  us/UMOL-  7.0  us/l> 

No.  of  Samples 

7 

7 

7 

7 

No.  Dotactad 

0 

0 

0 

0 

No.  Abova  MOL 

0 

0 

0 

0 

Arithmetic  Naan 

ND 

ND 

ND 

ND 

Madian  Valua 

ND 

ND 

ND 

NO 

POX  Lass  Than 

ND 

ND 

ND 

ND 

Maximum  Valua 

ND 

NO 

ND 

ND 

1. 2-DiPhenvlhrdrazine/Azobenzenei  CLS  OCMS 

( IDL-  0.009  us/1 IMDL-  0. 100  us/1  I 

No.  of  SsjbpIos 

14 

9 

13 

10 

No.  Dotactad 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Moan 

ND 

ND 

ND 

ND 

Median  Valua 

ND 

ND 

ND 

ND 

90X  Lass  Than 

ND 

ND 

NO 

ND 

Maximum  Value 

NO 

ND 

NO 

ND 
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TABLE  0-3-12 

PROCESS  PERFORMANCE  —  16  JULY  1982  TO  1  FEBRUARY  1983  (PHASE  HA) 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal  osenated ) 

(Continued) 


Blended 

Influent 

Dual  Media 
Fitter 
Effluent 

Final 

Carbon  Column 
Effluent 

EEWTP 

Finished 

Mater 

Fluorenthenei  Beoe  neut.  LLE  OCHS 
< IDL*  0.9  ue/1 IMDL-  9.0  ue/1 ) 

No.  of  Sweoleo  9 

9 

9 

9 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Neon 

NO 

NO 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Lees  Than 

NO 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

( IDL"  0.1  ue/1 IMDL—  3.0  ue/1 ) 

No.  of  Sauries  7 

7 

7 

7 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Loss  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

NO 

Fluor onoi  CLS  OCHS 

( IDL-  0.010  ue/1 IMDL-  0.090  ue/1) 

No.  of  Samrles  14  9 

No.  Ootoetod  0  0 

No.  Abovo  MOL  0  0 


Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

lndeno( l.2»3-cd)rvrene*  Base 

neut.  LLE  0CM8 

(IDL-  9.0  ue/1 IMDL— 30. 0 

ue/1 ) 

No.  of  Samrles 

7 

7 

7 

7 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

ND 

90%  Less  Than 

ND 

NO 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

Phenanthrenoi  Base  neut.  LLE 

OCHS 

(IDL-  0.9  ue/1 IMDL-  9.0 

us/t  > 

No.  of  Samrles 

7 

7 

7 

7 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

NO 

NO 

ND 

ND 

Maximum  Value 

NO 

ND 

ND 

ND 
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TABLE  G-3-12 

PROCESS  PERFORMANCE  --  16  JULY  1982  TO  1  FEBRUARY  1983  (PHASE  HA) 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  <Non-H»l osenated ) 

(Continued) 


Duel  Media  Fine)  EEWTP 

Blended  Filter  Carbon  Column  Finished 

Influent  Effluent  Effluent  Uater 


Phenanthrenei  CLS  GCMS 

(IDL-  0.050  us/HMDL-  0.120  ue/1  ) 


No.  of  Sammies 

14 

9 

13 

10 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

NO 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

Pvrenei  Base  neut.  LLE  GCMS 

(IDL-  0.5  us/HMDL-  5.0  ue/1) 

No.  of  Sammies  5555 

No.  Detected  0000 

No.  Above  MDL  0000 

Arithmetic  Mean  ND  NO  ND  NO 


Median  Value 
90*  Less  Than 
Maximum  Value 


ND 

ND 

ND 


ND 

ND 

ND 


ND 

ND 

ND 


ND 

ND 

ND 


TABLE  0-3-13 

PROCESS  PERFORMANCE  —  16  JULY  1982  TO  1  FEBRUARY  1983  (PHASE  IIA) 
SYNTHETIC  ORGANIC  CHEMICALS  —  HAL OGE MATED  AROMATICS 


Blended 

Influent 


Duel  Media 
Filter 
Effluent 


Final 

Carbon  Column 
Effluent 


EEWTP 

Finished 

Water 


Bromobenzene!  puree  !■  tree  OCHS 


No.  of  Saaeles 

13 

13 

13 

13 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

NO 

ND 

Median  Value 

NO 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

HD 

NO 

ND 

Breawbenzene!  Base 

neut.  LLE  OCMS 

(IDL>  0.1  ue/llMOL-  4.0  u«/l> 

No.  of  Samples 

7 

7 

7 

7 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

ND 

NO 

Median  Value 

ND 

NO 

ND 

ND 

POX  Less  Than 

ND 

ND 

NO 

ND 

Maximum  value 

ND 

ND 

ND 

ND 

Bremebenzenei  CLS  OCHS 

( IDL-  0.001  ue/1 

IMDL-  0.020  ue/1  ) 

Ns.  ef  Sammies 

14 

9 

13 

10 

No.  Detected 

0 

0 

0 

O 

No.  Above  ML 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

NO 

ND 

Median  Value 

NO 

ND 

ND 

ND 

9<*X  Less  Than 

NO 

NO 

ND 

ND 

Maximum  value 

NO 

ND 

ND 

ND 

Ch  1  ore benzene!  puree  i  trap  OCMS 

( IDL-  0.1  ue/HHOL-  0.2  ue/1> 

No.  ef  Samples 

13 

13 

13 

13 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

POX  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

NO 

ND 

ND 

ND 

OCMS 

<!0L"  0.003  ue/llMOL-  0.020  ue/1) 

No.  of  Samples 

14 

9 

13 

10 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithsmtic  Mean 

ND 

NO 

ND 

ND 

Median  Value 

ND 

ND 

NO 

ND 

90X  Less  Than 

NO 

ND 

ND 

NO 

Maximum  Value 

ND 

NO 

ND 

ND 
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Dual  Media 

Final 

EEUTP 

Blended 

Filter 

Carbon  Column 

Finished 

Influent 

Eff luent 

Effluent 

Mater 

4-Chi oro-1-methvl benzene* 
< IDL-  0.1  g*/l!MDL-  0. 
No.  of  Sammies 

mure.  &  tram  OCMS 

2  ue/1 ) 

15 

13 

13 

13 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

4-Chloro-l-SMthvl benzene! 
(IDL-  0.001  ue/llMDL- 
No.  of  Sammies 

CLS  GCMS 

0.020  ue/1 ) 

14 

9 

13 

10 

No.  Detected 

0 

0 

0 

O 

No.  Above  MDL 

0 

0 

0 

0 

ArithSMtic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

ND 

90%  Less  Than 

ND 

NO 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

1.2-0ichlorobenienei  muree 

t>  tram  GCMS 

(IDL-  0. 1  ue/1 t MDL-  0.2 

ue/1 ) 

No.  of  Sammies 

13 

13 

13 

13 

No.  Detected 

9 

8 

0 

0 

No.  Above  MDL 

6 

4 

0 

0 

Arithmetic  Mean 

0.16 

0.13 

ND 

ND 

Standard  Deviation 

0.11 

0.08 

«•- 

Geometric  Mean 

0.18 

0.  17 

Smread  Factor 

1.50 

1.27 

Median  Value 

NO 

NQ 

ND 

ND 

90%  Less  Than 

0.3 

0.2 

ND 

ND 

Maximum  Value 

0.4 

0.3 

ND 

ND 

1.2-Dichlorobenzenei  Base 
(IDL-  0.1  ue/llMDL-  4.0 
No.  of  Sammies 

neut.  LLE  GCMS 
ue/1 ) 

7 

7 

7 

7 

No.  Detected 

1 

1 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

ArithSMtic  Mean 

NO 

NQ 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

NQ 

NQ 

ND 

ND 

Maximum  Val ue 

NO 

NQ 

ND 

ND 

1>2-Dichlorobenzenei  CLS 

OCMS 

(IDL-  0.0001  ue/1 I MDL-  0,0200  ue/1) 

No.  of  Sammies 

14 

9 

13 

10 

No.  Detected 

14 

9 

1 

0 

No.  Above  MDL 

13 

7 

1 

0 

Arithmetic  Mean 

0. 1041 

0.  0968 

0.0470 

ND 

Standard  Deviation 

0. 1387 

0.1186 

0. 1692 

OeosMtric  Mean 

0.0668 

0.0347 

Smread  Factor 

2.39 

3.  10 

Median  Value 
90X  Lee*  Than 
Maximum  Value 


0.058 
0. 190 
0.360 


0.033 

0.390 

0.390 


ND 

ND 

0.610 


ND 

ND 

ND 
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Blandad 
Inf  1 uant 


Dual  Madia 
Filtar 
Eff luant 


Final 

Carbon  Cotuain 
Eff luant 


EEWTP 

Finishad 

Hatar 


1 .3— Diehl orobanzanai  puraa  L  tra.  GCMS 
(IDL-  0.1  us/l«MDL»  0.2  u«/l  ) 

No.  of  Sam.las  15 
No.  Datactad  1 
No.  Abova  MDL  0 

Arithmatic  Maan  NQ 

Madian  Valua  ND 
90%  Lass  Than  ND 
Maximum  Valua  NQ 


1 .3-Dichl orobanzana:  Basa 

naut.  LLE  GCMS 

(IDL-  0.1  us/1 JMDL—  4.0 

us/1  ) 

No.  of  Samplas 

7 

No.  Datactad 

0 

No.  Abova  MDL 

0 

Arithaiatic  Maan 

ND 

Madian  Valua 

ND 

90%  Lass  Than 

ND 

Maximum  Val ua 

ND 

1. 3-Dichl orobanzanai  CLS 

orris 

(IDL-  0.0001  us/UMDL- 

0.0200  us/ 1 ) 

No.  of  Sam-las 

14 

9 

13 

10 

No.  Datactad 

14 

8 

3 

2 

No.  Abova  MDL 

4 

1 

1 

0 

Arithmatic  Maan 

0.0170 

0.0123 

0.0231 

NQ 

Standard  Daviation 

0.0114 

0.0109 

0.0773 

Oaomatric  Maan 

0.0142 

S-raad  Factor 

1.99 

Madian  Valua 

NQ 

NQ 

ND 

ND 

90%  Loss  Than 

0.035 

0.040 

NQ 

NQ 

Maximum  Value 

0.037 

0.040 

0.280 

NQ 

1 t 4-Dichl orobenzenes  purs# 

1<  trap  GCMS 

(IDL-  0.1  us/UMDL-  0.2 

us/1 ) 

No.  of  Samples 

15 

No.  Detected 

2 

No.  Above  MDL 

0 

Arithmetic  Mean 

NQ 

Median  Value 

ND 

90 X  Less  Than 

NQ 

Maximum  Value 

NQ 

1 .4-Dichl orobenzenes  Base 

naut.  LLE  OCMS 

(IDL-  0.1  us/UMDL-  6.0 

us/1  ) 

No.  of  Samples 

7 

No.  Detected 

0 

No.  Above  MDL 

0 

Arithmetic  Mean 

ND 

Median  Value 

NO 

90 X  Less  Than 

ND 

Maximum  Value 

ND 

y 
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PROCESS 

PERFORMANCE  — 

16  JULY  1982  TO 

1  FEBRUARY  1983  (PHASE  IIA) 

SYNTHETIC  ORGANIC 

CHEMICALS  —  HALOGENATED  AROMATICS 

(Continued) 

Dual  Media 

F  in*) 

EEWTP 

B1 «nd«d 

Filter 

Carbon  Column 

Fini *h#d 

Inf 1 u#nt 

Effluent 

Ef f 1 u«nt 

W*t  or 

1.4-Dichlorobenzene:  CLS  GCMS 

<IDL»  0.0001  U»/1IHDL-  0.0200  u»/l  > 

No.  of  Samples 

14 

9 

13 

10 

No.  Detected 

14 

9 

9 

1 

No.  Above  MOL 

11 

7 

1 

0 

Arithmetic  Noon 

0. 0408 

0.0399 

0. 0324 

NQ 

Standard  Deviation 

0.0427 

0.0289 

0. 1046 

Geometric  Mean 

0.0314 

0.0297 

Spread  Factor 

2.01 

1.90 

Median  Value 

0.028 

0.026 

ND 

ND 

90X  Less  Than 

0.096 

0.093 

NQ 

ND 

Maxieiuei  Value 

0.180 

0.093 

0.380 

NQ 

Hexachlorobenzenei  Base  neut. 

LLE  GCMS 

CIDL»  0.9  us/UMDL-  2.0  u*/1) 

No.  of  SasiPles 

7 

7 

7 

7 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

ND 

901C  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

Hexachlorobenzenei  CLS  GCMS 

(IDL-  0.009  us/llMDL-  0.090  u»/l 1 

No.  of  Samples 

14 

9 

13 

10 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

1-Chi oro-2-ni trob»nz«n«i  B*s« 

neut.  LLE  GCMS 

(IDL-  9.0  uo/llMDL-NA  u»/l ) 

No.  of  Samples 

7 

7 

7 

7 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

ND 

ND 

Median  Value 

ND 

ND 

NO 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

l-Chloro-3-nitrobenzenei  Base 

neut.  LLE  GCMS 

(IDL-  9.0  us/llMDL-NA  u»/l ) 

No.  of  Samples 

7 

7 

7 

7 

No.  Detected  - 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

907.  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 
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Blended 

Influent 


Duel  Media 
Filter 
Effluent 


Final 

Carbon  Column 
Effluent 


EEWTP 

Finiehed 

Water 


(IDL-  S.O  ue/ltMDL-NA 

Base  neut.  LLE  OCHS 
ue/1 ) 

No.  of  Samples 

7 

No.  Detected 

0 

No.  Above  MOL 

0 

Arithmetic  Mean 

NO 

Median  Value 

NO 

90X  Lees  Than 

NO 

Maxiaua  Value 

NO 

1. 2»3-Tri ch 1  or obenzenet 

puree  Si  trap  OCHS 

( IDL-  0.1  ue/llHDL- 

0.2  ue/1 ) 

No.  of  Samples 

13 

13 

No.  Detected 

0 

0 

No.  Above  MDL 

0 

0 

Arithaetic  Mean 

ND 

ND  1 

Median  Value 

NO 

ND  1 

90%  Less  Than 

ND 

ND  1 

Maximum  Value 

NO 

ND  1 

1. 2. 3-Tri chi  or obenzenet 

CLS  OCHS 

(IDL-  0.001  us/llMDL- 

*  0.030  ue/1 > 

No.  of  Samples 

14 

No.  Detected 

1 

No.  Above  MDL 

0 

Arithaetic  Mean 

NQ 

Median  Value 

ND 

5*0%  Less  Than 

ND 

Maximum  Value 

NQ 

1.2.4-Trichlorobenzenet 
(IDL-  0.1  ue/l<MDL- 
No.  of  Samples 

0.3  ue/1 ) 

13 

1 

3 

No.  Detected 

0 

0 

No.  Above  MDL 

0 

0 

Arithmetic  Mean 

ND 

N 

ID  1 

Median  Value 

ND 

ND  1 

90%  Less  Than 

NO 

ND  1 

Maximum  Value 

ND 

ND  1 

1 . 2. 4-Tr ichl or obenzenet 

Base  neut.  LLE  QCM8 

(IDL-  0.1  ue/llMOL- 

8.0  ue/1 ) 

No.  of  Samples 

7 

7 

No.  Detected 

0 

0 

No.  Above  MDL 

0 

0 

Arithmetic  Mean 

ND 

ND 

Median  Value 

ND 

ND 

90%  Less  Than 

ND 

ND 

Maximum  Value 

ND 

ND 
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PROCESS  PERFORMANCE  —  16  JULY  1982  TO  1  FEBRUARY  1933  (PHASE  1 1  A) 
\f.  4  SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  AROMATICS 

Vi*'  (Continued) 


Duel  Medie 

Final 

EEWTP 

Blended 

Filter 

Carbon  Column 

Finished 

Influent 

Ef f 1 uent 

Effluent 

Water 

1 .2.4-Trichl orobenz.net 
<  IDL-  O.OOl  u»/l  IMDL' 
No.  of  Sterlet 

CLS  OCRS 
•  0.020  ue/1 > 

14 

9 

13 

10 

No.  Detected 

2 

3 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Meen 

NO 

NQ 

ND 

ND 

Medien  Velue 

ND 

ND 

ND 

ND 

90%  Lee*  Then 

NQ 

NQ 

ND 

ND 

Mexiaua  Velue 

NQ 

NQ 

ND 

ND 

1 .3. S-Trichl orobenzenel  sure.  t>  tree  GCMS 

(IDL-  0.1  ue/1 IMDL-  0, 

,3  ue/1 ) 

No.  of  Seaeles 

13 

13 

13 

13 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Then 

ND 

ND 

ND 

ND 

Maximum  Velue 

ND 

ND 

ND 

ND 

1.3.3-Trichlorobenzenei  CLS  GCMS 

(IDL-  0.001  us/llMDL- 

0.020  ue/1  ) 

No.  of  Seaeles 

14 

9 

13 

10 

No.  Detected 

1 

1 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Meen 

NQ 

NQ 

ND 

ND 

Medien  Velue 

ND 

ND 

ND 

ND 

90%  Less  Then 

ND 

NQ 

ND 

ND 

Mexiaum  Velue 

NQ 

NQ 

ND 

ND 

2-Chl oroehenol i  Acid  LLE 

(w/  methyl. )  GCMS 

(IDL-  1.0  u./HMDL-  3. 

0  ue/1 ) 

No.  of  Seaeles 

7 

7 

7 

6 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Then 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

2-Chl oro-3-methvl ehenol » 

Acid  LLE  Methyl  GCMS 

(IDL-  3.0  ue/1 i MDL -NA 

ue/1  ) 

No .  of  Same l e s 

7 

7 

7 

6 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Then 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 
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G-3-54 


Dual  Media 

Final 

EEWTP 

Blended 

Filter 

Carbon  Column 

Finished 

Influent 

Effluent 

Effluent 

Water 

3-Chl  orophenol  J  Acid  LLE  (*i/  methyl.) 

OCMS 

(IDL-  1.0  u*/liMDL-NA  us/l> 

No.  of  Setup  1  •  * 

7 

7 

7 

6 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

4-CM orophenol s  Acid  LLE  (w/  methyl.) 

GCMS 

( IDL=*  1.0  us/UMDL» 

9.0 

us/1  ) 

No.  of  Semples 

7 

7 

7 

6 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

907.  Less  Than 

ND 

ND 

NO 

NO 

Maximum  Vatue 

ND 

ND 

ND 

ND 

4-Chl oro-3-methvl phenol »  Acid  LLE  (is/ 

methvl . ) 

OCMS 

( IDL-  1.0  ue/MMDL- 

7.0 

us/1  ) 

No.  of  Samples 

7 

7 

7 

6 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

NO 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

907.  Less  Than 

ND 

ND 

ND 

ND 

Max imum  Va 1 ue 

ND 

ND 

ND 

ND 

2.4-Dichlorophenol i  Acid  LLE  (m/  methyl.)  OCMS 

(IDL-  1.0  us/ 11 MDL- 

7.0 

us/1  ) 

No.  of  Samples 

7 

7 

7 

6 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

907.  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

Pentachl orophenol s  Acid  LLE  (m /  methyl 

. )  OCMS 

(IDL-  1.0  us/ 11 MDL- 

4.0 

us/1  ) 

No,  of  Samples 

7 

7 

7 

6 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

907.  Less  Than 

ND 

NO 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 
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4\U\  PROCESS  PERFORMANCE  —  16  JULY  1982  TO  1  FEBRUARY  1983  (PHASE  IIA) 

SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  AROMATICS 
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EEWTP 

Finished 

Water 


Blended 

Influent 


Dual  Media 
F  i  1  ter 
Ef f 1 uent 


Final 

Carbon  Column 
Effluent 


3.5-Trichl oronh.no 1 i 
( I DC*  1.0  u*/llMDL« 
No.  of  Sa.nl «< 

Acid  LLE  («/  Mthvl . 
7.0  u*/1 ) 

7 

)  GCMS 

7 

7 

6 

No.  Dot.ct.d 

0 

0 

0 

0 

No.  Abov.  MDL 

0 

0 

0 

0 

ArithMtic  H.«n 

NO 

ND 

ND 

ND 

Nadian  Valu. 

NO 

NO 

ND 

ND 

90X  L«»»  Than 

NO 

NO 

ND 

ND 

Naxl.ua  Vatu. 

NO 

NO 

ND 

ND 

2.3.6-Trichlororhenol s  Acid  LLE  (m/  methyl.)  OCMS 


(IDL-  1.0  u»/llMDL-  8.0  u*/l) 


No.  of  Sa.nl  a* 

7 

7 

7 

6 

No.  Dot.ct.d 

0 

0 

0 

0 

No.  Abov.  MOL 

0 

0 

0 

0 

ArithMtic  M««n 

ND 

NO 

ND 

ND 

Nadian  Valu. 

ND 

ND 

ND 

ND 

90%  Lass  Than 

ND 

NO 

NO 

ND 

Naxi.ua  Valu. 

NO 

ND 

ND 

ND 

2.4.5-Tr  ichl  oromhenol  *  Acid  LLE  <*»/  methvl .  )  GCMS 


(IDL-  1.0  u*/llMDL-  8.0  ue/l ) 


No.  of  Sa.nl  as 

7 

7 

7 

h 

No.  O.t.ct.d 

0 

0 

0 

0 

No.  Abov.  NDL 

0 

0 

0 

0 

ArithMtic  N.an 

ND 

NO 

ND 

ND 

Nodian  Valu. 

ND 

NO 

ND 

ND 

90X  Last  Than 

ND 

ND 

ND 

ND 

Naxi.ua  Valu. 

ND 

NO 

ND 

ND 

2.4.6-Trichloromhenol i  Acid  LLE  (m/  methvl.)  OCMS 


( IDL*  1.0  U./UNDL- 

7.0  u./l > 

No.  of  Sa.nl  as 

7 

7 

7 

6 

No.  Datactad 

0 

0 

0 

0 

No.  Abov.  NDL 

0 

0 

0 

0 

Arithaatic  Naan 

ND 

ND 

ND 

ND 

Nadi an  Valu. 

ND 

ND 

ND 

ND 

90%  Lass  Than 

ND 

ND 

ND 

ND 

Naxi.ua  Valu. 

ND 

ND 

ND 

ND 

I-Ch 1 oronaehthal enei 
(IDL*  0.5  u*/l ? MDL 
No.  of  Samples 

rorse  it  trae  OCMS 
-NA  y®/ 1 ) 

15 

13 

13 

13 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

*>0%  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

G- 3-55 


•S'li.n  *T 15^  ' 
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,  ':V„\  ! 
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TABLE  G— 3*13 


PROCESS  PERFORMANCE  — 
SYNTHETIC  ORGANIC 

1*  JULY  1982  TO  1  FEBRUARY  1983  (PHASE  I I A) 
CHEMICALS  —  HALOOENATED  AROMATICS 
(Continued ) 

-  -  * 

Blandad 

Inf  1 uant 

Dual  Madia 
Fi  1  tar 
Effluent 

Final 

Carbon  Column 

Effluent 

EEWTP 

Finished 

Watar 

l-Chloronarhthalenei 

Baaa  naut.  LLE  OCMS 

(IDL-  0.1  ua/1 (MDL-  2.0  ua/l> 

No.  of  Samples 

7 

7 

7 

7 

No.  Datactad 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Maan 

ND 

NO 

ND 

ND 

Madian  Value 

ND 

ND 

ND 

ND 

90%  Loaf  Than 

ND 

ND 

ND 

ND 

Maximum  Valua 

ND 

ND 

ND 

ND 

1-Chloronaahthalanat 

CLS  OCMS 

(IDL-  0.001  ua/UHDL-  0.050  ua/1  ) 

No.  of  Samples 

14 

9 

13 

10 

No.  Datactad 

0 

0 

0 

0 

No.  Abova  MOL 

0 

0 

0 

0 

Arithaatic  Maan 

ND 

ND 

ND 

ND 

Madian  Valua 

ND 

ND 

ND 

ND 

90%  Laas  Than 

ND 

ND 

ND 

ND 

Maximum  Valua 

ND 

ND 

ND 

ND 

2-Chloronaphthalenai  purse  &  trap  OCMS 

(IDL-  0.5  us/HMDL-NA 
No.  of  Samples 

ua/1  > 

15 

13 

13 

13 

No.  Datactad 

0 

0 

0 

0 

No.  Abova  MDL 

0 

0 

0 

0 

m 

Arithaatic  Maan 

ND 

ND 

ND 

ND 

Madian  Valua 

ND 

ND 

ND 

ND 

90%  Laaa  Than 

ND 

ND 

ND 

ND 

Maxiaua  Valua 

ND 

ND 

ND 

ND 

2-Chl or onaphthal anal 

Baaa  naut.  LLE  OCMS 

(IDL-  0.1  ua/MMDL-  9.0  ua/1) 

No.  of  Samples 

7 

7 

7 

7 

No.  Datactad 

0 

0 

0 

0 

No.  Abova  MDL 

0 

0 

0 

0 

Arithaatic  Maan 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Las a  Than 

ND 

ND 

ND 

ND 

Maximua  Valua 

ND 

ND 

ND 

ND 

2-Chl oronaphthal enei 

CLS  OCMS 

(IDL-  0.001  ua/1 (MDL-  0.050  ua/1) 

No.  of  Samples 

14 

9 

13 

10 

No.  Datactad 

0 

0 

0 

0 

No.  Abova  MDL 

0 

0 

0 

0 

Arithaatic  Maan 

ND 

ND 

ND 

ND 

Madian  Valua 

ND 

ND 

ND 

ND 

90%  Le»§  Than 

ND 

ND 

ND 

ND 

Maxiaua  Valua 

ND 

ND 

ND 

ND 

’  -V 
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TABLE  G-3-13 

PROCESS  PERFORMANCE  —  16  JULY  1932  TO  1  FEBRUARY  1983  < PHASE  IIA) 


SYNTHETIC 

Blondod 
Inf  1 uont 

ORGANIC  CHEMICALS  —  HALOGENATED 
(Cont i nuod ) 

Duol  Modio 

F  i  1  tor 

Ef f luont 

AROMATICS 

Final 

Carbon  Col umn 

Effluent 

EEWTP 

Finished 

Water 

Arochlor  10141  LLE  ECD 
( IDL-  0.2  us/1 1HDL- 
No.  of  SwrlM 

0.4 

us/1  > 

7 

7 

7 

7 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MOL 

0 

0 

0 

0 

Ar it hoot ic  Moon 

ND 

ND 

ND 

ND 

Modion  Voluo 

NO 

ND 

ND 

ND 

90%  Lost  Thon 

NO 

ND 

ND 

ND 

Moxiouo  Voluo 

NO 

ND 

ND 

ND 

Arochlor  1221 i  LLE  ECD 
( IDL-  0.2  us/1iM0L- 
No.  of  Sooolos 

0.4 

us/1  ) 

7 

7 

7 

7 

No.  Ootoctod 

0 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

0 

Arithootic  Noon 

ND 

ND 

ND 

ND 

Nodion  Voluo 

ND 

ND 

ND 

ND 

90%  Loss  Thon 

ND 

ND 

ND 

ND 

Noxtouo  Voluo 

ND 

ND 

ND 

ND 

Arochlor  1232«  LLE  ECD 
( IDL-  0.2  us/llMDL- 
No.  of  Soonlos 

0.4 

us/1  ) 

7 

7 

7 

7 

No.  Ootoctod 

0 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

0 

Arithootic  Moon 

ND 

NO 

ND 

ND 

Modion  Voluo 

ND 

ND 

ND 

ND 

90X  Loss  Thon 

ND 

ND 

ND 

ND 

Moxiouo  Voluo 

ND 

ND 

ND 

ND 

Arochlor  12421  LLE  ECD 
(IDL-  0.2  uS/ltMDL- 
No.  of  Sooolos 

0.4 

us/1 ) 

7 

7 

7 

7 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MOL  » 

0 

0 

0 

0 

Arithootic  Moon 

ND 

ND 

ND 

ND 

Modion  Voluo 

ND 

ND 

ND 

ND 

90X  Loss  Thon 

ND 

ND 

ND 

ND 

Moxioun  Voluo 

ND 

ND 

ND 

ND 

Arochlor  1248s  LLE  ECO 
(IDL-  0.2  us/1 1MDL— 
No.  of  Somolos 

0.4 

u*/l  ) 

7 

7 

7 

7 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

0 

Arithootic  Moon 

ND 

ND 

ND 

ND 

Median  Value 
90 V,  Less  Than 
Maximum  Value 


NO 

ND 

ND 


ND 

ND 

ND 


ND 

ND 

ND 


ND 

ND 

ND 


TABLE  0-3-13 

PROCESS  PERFORMANCE  —  16  JULY  1982  TO  1  FEBRUARY  1983  (PHASE  IIA) 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  AROMATICS 
(Continued) 


Duel  Media  Final  EEUTP 

Blended  Filter  Carbon  Column  Finished 

Influent  Effluent  Effluent  Water 


Arochlor  12S4I  LLE  ECD 

( IDL-  0.1  u»/ 1 1  MDL-  0.4 
No.  of  Samples 

u»/l ) 

7 

7 

> 

7 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

ND 

90%  Less  Than 

ND 

NO 

ND 

ND 

Maximum  Val ue 

ND 

ND 

ND 

ND 

Arochlor  1260»  LLE  ECD 

(IDL-  0.1  urn/ ll MDL-  0.4 
No.  of  Samples 

u*/l ) 

7 

7 

7 

7 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

NO 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

1 


& 


TABLE  0-3-14 

PROCESS  PERFORMANCE  —  16  JULY  1982  TO  1  FEBRUARY  1983  (PHASE  1 1  A) 
SYNTHETIC  ORGANIC  CHEMICALS  —  PESTICIDES  /  HERBICIDES 

(Continued! 


Dual  Modi  a 

Fi  na  1 

EEWTP 

B1  ended 

Filtor 

Carbon  Column 

Finished 

Inf  I u*nt 

Eff luont 

Effluent 

Water 

Gaaaa~BHC>  lle  ECD 

(IDL-  0.01  uo/HMDL« 

0.02  u»/l ) 

No.  of  Saar lot 

7 

7 

7 

7 

No.  Dotoctod 

7 

6 

0 

0 

.  No.  Abovo  MOL 

7 

5 

0 

0 

Arithaotic  Moan 

0.034 

0.041 

ND 

ND 

Standard  Doviation 

0.043 

0.041 

Gooaotric  Moan 

0.046 

0.031 

Soroad  Factor 

1.67 

2.21 

Modian  Valuo 

0.04 

0.03 

ND 

ND 

90%  Loss  Than 

0. 13 

0. 13 

ND 

ND 

Maxiaua  Valuo 

0.  13 

0.  13 

ND 

ND 

Chlordano:  LLE  ECD 

( IDL*  0.01  uo/llMDL-NA  uo/1 ) 

No.  of  Saar lot 

2 

2 

2 

2 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

0 

Arlthaotic  Moan 

NO 

ND 

ND 

ND 

Modian  Valuo 

ND 

ND 

ND 

ND 

90%  Lost  Than 

ND 

ND 

ND 

ND 

Maxiaua  Val uo 

ND 

ND 

ND 

ND 

4. 4' -ODDI  LLE  ECD 

< IDL-  0.01  oo/l JMDL- 

0. 10  uo/1 ) 

No.  of  Saar lot 

7 

7 

7 

7 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

0 

Arithaotic  Moan 

ND 

ND 

ND 

ND 

Modian  Valuo 

ND 

ND 

ND 

ND 

90%  Lots  Than 

ND 

ND 

ND 

ND 

Maxiaua  Valuo 

ND 

NO 

ND 

ND 

4.4'-DDEs  LLE  ECD 

( IDL-  0.01  uo/llMDL- 

1.00  uo/1 1 

No.  of  Saarlos 

7 

7 

7 

7 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

0 

Arithaotic  Moan 

ND 

ND 

ND 

ND 

Modian  Valuo 

ND 

ND 

ND 

ND 

90%  Lott  Than 

ND 

ND 

ND 

ND 

Maxiaua  Valuo 

ND 

ND 

ND 

ND 

4.4' -DDT «  LLE  ECO 

1  IDL*  0.01  uo/liHDL- 

0.09  uo/1 ) 

No.  of  Saarlos 

7 

7 

7 

7 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

0 

Arithaotic  Moan 

ND 

ND 

ND 

ND 

Modian  Valuo 

NO 

ND 

ND 

ND 

90%  Lots  Than 

ND 

ND 

ND 

ND 

Maxiaua  Valuo 

ND 

ND 

ND 

ND 

G-3-6Q 
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TABLE  G-3-14 

PROCESS  PERFORMANCE  —  16  JULY  1982  TO  1  FEBRUARY  1983  (PHASE  II A) 
SYNTHETIC  ORGANIC  CHEMICALS  —  PESTICIDES  /  HERBICIDES 
(Continued  > 


Blondod 

Inf  1 uont 

Duol  Modio 
Filtor 

Eff luont 

Final 

Carbon  Col umn 
Effluent 

EEWTP 

Fi  n i *h«d 

Uat^r 

Dioldrini  LLE  ECD 

( IDL*  O.Ol  us/ 11 MDL- 
No.  of  Ssoples 

0. 10 

u*/I  ) 

2 

2 

2 

2 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

0 

Arithaotic  Moon 

ND 

NO 

ND 

ND 

Modion  Voluo 

ND 

ND 

ND 

ND 

907.  Lost  Thon 

ND 

ND 

ND 

ND 

Moximun  Voluo 

ND 

ND 

ND 

ND 

Endrlni  LLE  ECD 

( IDL-  0.01  us/HMDL- 
No.  of  Soaplos 

0.07 

us/1 1 

2 

2 

2 

2 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MOL 

0 

0 

0 

0 

Arithaotic  Moon 

ND 

ND 

ND 

ND 

Modlon  Voluo 

ND 

ND 

ND 

ND 

905C  Loss  Thon 

ND 

ND 

ND 

ND 

Moxiouai  Voluo 

ND 

ND 

ND 

'  ND 

Endosul fon  It  LLE  ECD 
( IDL-  0.01  us/UMDL- 
No.  of  Soaples 

0.03 

us/1  ) 

7 

7 

7 

7 

No.  Dotoctod 

4 

2 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

0 

Arithaotic  Moon 

NQ 

NQ 

ND 

ND 

Modion  Voluo 

NQ 

ND 

ND 

ND 

90X  Loss  Thon 

NQ 

NQ 

ND 

ND 

Moximua  Voluo 

NQ 

NQ 

ND 

ND 

Endosul fon  II>  LLE  ECD 
(IDL-  0.01  uo/UMDL- 
No.  of  Soaplos 

0.03 

us/1  ) 

7 

7 

7 

7 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

0 

Arithaotic  Moon 

ND 

ND 

ND 

ND 

Modion  Voluo 

ND 

ND 

ND 

ND 

90X  Loss  Thon 

ND 

NO 

ND 

ND 

Moxiaum  Voluo 

ND 

ND 

ND 

ND 

Endosul fon  sutfotci  LLE 
< IDL-  0.01  us/ IS MDL- 
No.  of  Soaplos 

’icD~ 

0.02 

u*/l  ) 

7 

7 

7 

7 

No.  Dotoctod 

1 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

0 

Arithmotic  Moon 

NQ 

ND 

ND 

ND 

Modion  Voluo 

ND 

ND 

ND 

ND 

90X  Loss  Thon 

NQ 

ND 

ND 

ND 

MOJ-imua  Voluo 

NQ 

ND 

ND 

ND 

•»  .*  rv  *4.  t  f.TU' W-r  *.* 

oT 

.  .  .  .  .  -  .  -  «  .  •  .  '  .  T 

1 

TABLE  0-3-14 

■ 

i 

i 

*1  PROCESS  PERFORMANCE  — 

16 

JULY  1902  TO  1  FEBRUARY  1983  (PHASE  IIA) 

n 

SYNTHETIC  ORGANIC 

CHEMICALS  --  PESTICIDES 

/  HERBICIDES 

-7-v 

H 

( Continued ) 

I 

1 

Dull  Modio 

Finol 

EEWTP 

Blended 

Filter 

Carbon  Column 

Fin i shed 

1 

I nf 1 uent 

Effluent 

Effluent 

Water 

y  Hertochl or i  LLE  ECD 

|  <  IDL-  0.01  us/ 11 MDL-  0. 

20  us/1  ) 

I  No.  of  Semples 

2 

2 

2 

o 

2  No.  Detected 

0 

0 

0 

0 

1  No.  Abovo  MDL 

0 

0 

0 

0 

|  Arithmetic  Noon 

ND 

ND 

'ND 

ND 

1  Modion  Value 

ND 

ND 

ND 

ND 

§  90%  Loss  Than 

ND 

NO 

NO 

ND 

gj  Maximum  Value 

ND 

ND 

ND 

ND 

B  Heetachlor  epoxides  LLE  ECD 

I  (IDL-  0.01  uo/ltMDL-  0. 

10  u#/l ) 

|  No.  of  Semples 

2 

2 

2 

■'> 

1  No.  Dotoctod 

0 

0 

0 

0 

1  No.  Abovo  MDL 

0 

0 

0 

0 

ArithMtic  Mean 

ND 

ND 

ND 

ND 

Mod ion  Value 

ND 

ND 

ND 

ND 

902  Loss  Thon 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

Hexechl orocvcl oPentedienei 

Boss  nout.  LLE  GCMS 

(IDL-  1.0  u*/l JMDL-20,0 

us/1  ) 

No.  of  Semples 

7 

7 

7 

7 

No.  Dotoctod 

O 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

NO 

ND 

NO 

M 

£  Modion  Voluo 

ND 

ND 

ND 

ND 

S  90%  Loss  Thon 

ND 

ND 

ND 

ND 

*  Maximum  Voluo 

ND 

ND 

ND 

ND 

Hexachl orocvcl opentadienei 

CLS  GCMS 

(IDL-  0.010  uo/ltMDL-  0 

.340  us/1 ) 

No.  of  Semples 

14 

9 

13 

10 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

0 

Arithmetic  Moon 

ND 

ND 

ND 

ND 

Modion  Voluo 

ND 

ND 

ND 

ND 

90X  Loss  Thon 

ND 

ND 

ND 

ND 

Maximum  Voluo 

ND 

ND 

ND 

ND 

3  Kopone :  LLE  ECD 

B  (IDL-  0.01  u»/l I MDL—  2. 

OO  u»/l ) 

i§  No.  of  Samples 

7 

7 

7 

7 

m  No.  Detected 

0 

0 

0 

0 

S  No.  Above  MDL 

0 

0 

0 

0 

B  Arithmetic  Mean 

ND 

ND 

ND 

ND 

S  Modion  Voluo 

ND 

ND 

ND 

ND 

3|  90 X  Lees  Than 

ND 

ND 

ND 

ND 

g  Max i mum  Va 1 ue 

ND 

ND 

ND 

ND 

v% 

* 

G-3-62 

.xxy-v-u 

Hethoxvchlors  LLE  ECD 

J-  J  T 

"  "  ""  '  “  "  "  “  ' 

j 

( IDL-  0.01  us/UMDC-  0. 

09  u*/l ) 

J 

No.  of  S*mp1o* 

7 

7 

7 

7  J 

No.  Detected 

0 

0 

0 

0  i 

No.  Above  MDL 

0 

0 

0 

0  | 

Arithmetic  Mean 

NO 

NO 

ND 

ND  ■ 

Modi Value 

NO 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

NO 

ND  ri 

Maximum  Val ue 

NO 

ND 

ND 

nd  \ 

j 

loxaehenei  LLE  ECO 

1 

|  (IOC-  0.01  u»/1 IMDL-NA 

ua/t ) 

l 

No.  of  Samples 

7 

7 

7 

7 

No.  Detected 

0 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

0 

Arithmetic  Moon 

NO 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

|  90%  Less  Than 

ND 

ND 

ND 

NO  1 

Maximum  Val  u* 

NO 

ND 

ND 

ND  1 

_  il 

i  r* 


TABLE  G-3-14 

PROCESS  PERFORMANCE  —  16  JULY  1982  TO  1  FEBRUARY  1983  (PHASE  IIA) 
SYNTHETIC  ORGANIC  CHEMICALS  —  PESTICIDES  /  HERBICIDES 
(Continued) 


EEWTP 

Finished 

Water 


B1  ended 
Influent 


Dual  Media 
F 1 1  ter 
Ef  f 1 uent 


Final 

Carbon  Co  1 umn 
Effluent 


2.4,5-T*  LLE  (w/  methyl.)  ECD 


< IDL-  0.1  ue/llMDL- 
No.  of  Semples 

0.3  ue/l ) 

6 

7 

7 

7 

No.  Detected 

0 

0 

l 

0 

No.  Above  DDL 

0 

0 

0 

0 

Arithmetic  Moan 

NO 

ND 

NO 

ND 

Median  Value 

NO 

ND 

ND 

NO 

90 V.  Leas  Than 

NO 

ND 

NQ 

ND 

Maximum  Value 

NO 

ND 

NQ 

ND 

.a. 3- TPs  LLE  Cm/  methyl.) 
(IDL-  0.1  u»/l IMDL-  0.5 

ECO 
u«/l  ) 

No.  of  Samples 

6 

7 

7 

7 

No.  Detected 

0 

1 

1 

0 

No.  Above  MDL 

0 

1 

0 

0 

Arithmetic  Mean 

Standard  Deviation 

ND 

0. 14 

0.23 

NQ 

ND 

Median  Value 

ND 

NO 

ND 

NO 

90 7.  Less  Than 

ND 

0.7 

NQ 

ND 

Maximum  Value 

ND 

0.7 

NQ 

ND 

G- 3-64 


TABLE  G-3-15 

PROCESS  PERFORMANCE  —  It  JULV  1932  TO  1  FEBRUARY  1983  {PHASE  IIA> 
MISCELLANEOUS  QUANTIFIED  ORGANIC  CHEMICALS 


B1 ended 

Influent 

Dual  Media 

F i 1  ter 

Ef  f  1 uent 

Final 

Carbon  Column 
Effluent 

EEWTP 

Finished 

Water 

N-NitrosodimsthYlaminei  Base  neut.  LLE  GCMS 
{ IDL-  0.3  gs/l;MBL«10.0  us/ll 

No.  of  Samples  7 

7 

7 

7 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

NO 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

907.  Less  Then 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

N-Nitrosodirhenvl amine: 
( IDL3  0. 1  u*/l ?MDL- 
Nq.  of  Samples 

Base  neut.  LLE  OCMS 

3.0  us/1 ) 

3 

3 

3 

3 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

ND 

90%  Less  Than 

NO 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

N-Ni trosodipropYlaminsi 
( 1DL=  0.3  us/1 :MOL- 
No.  of  Semples 

Base  n.ut.  LLE  GCMS 

3.0  us / 1 1 

3 

5 

3 

5 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  M.er. 

NO 

NO 

ND 

ND 

Median  Value 

NO 

ND 

ND 

ND 

907.  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

l-Bromo-4-phenoxvbenzene: 

Base  neut.  LLE  GCMS 

( IDL=*  0.5  u#/l » MDL*  5. 

0  us/1  1 

No.  of  Samples 

7 

7 

7 

7 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

1-Br omo-4-PhenoxYbenzene: 

CLS  GCMS 

( IDL»  0.001  us/UMDL- 

0.030  us/1  1 

No.  of  Samples 

14 

<> 

13 

10 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Lest  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

1 


TABLE  0-3-13 

PROCESS  PERFORMANCE  —  16  JULY  1982  TO  1  FEBRUARY  1983  (PHASE  II A) 
MISCELLANEOUS  QUANTIFIED  OROANIC  CHEMICALS 
<  Continued  > 


B1  ended 
Inf  1 uent 


Duel  Medie 
Fi 1  ter 
Effluent 


Finel 

Carbon  Column 
Effluent 


EEWTP 

Finished 

Meter 


1-Ch 1 oro-4-ph«rtoxYb«nzen«! 

( IDL5*  0.5  u*/l?MDL*  S.O 

Base  neut.  LL£  GCMS 

U9/1  > 

No.  of  Samples 

7 

7 

7 

7 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Then 

ND 

ND 

ND 

ND 

Meximum  Value 

ND 

ND 

ND 

ND 

l-Chl oro-4~PhenoxYbenzene* 

CLS  GCMS 

<IDL«  0.001  u»/1?MDL*  0. 

.030  u»/l ) 

No.  of  Samples 

14 

9 

13 

10 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Meximum  Velue 

ND 

ND 

ND 

ND 

2-Chl oroethvl vinyl  ether :  purse  &  trap  GCMS 

(IDL-  0.1  u»/l5HDL-NA  u»/l  > 

No.  of  Samples 

13 

13 

13 

13 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Medien  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

NO 

ND 

ND 

Meximum  Velue 

ND 

ND 

ND 

ND 

2-Chl oroethvl vinyl ether:  Base  neut.  LLE  OCMS 

(IDL-  1.0  u*/l 1MDL-NA  u*/l> 

No.  of  Semples 

7 

7 

7 

7 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

907.  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

1* 1 '-(Methyl eneb i s ( oxy) )-bis-2-chl or oe thane*  Base 

neut.  LLE  GCMS 

(IDL-  0.3  us / 1 I MDL—  3.0 

ue/1  1 

No.  of  Samples 

5 

3 

3 

5 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

907.  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 
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TABLE  G-3-15 

PROCESS  PERFORMANCE  —  16  JULY  1982  TO  1  FEBRUARY  1983  (PHASE  II A) 
MISCELLANEOUS  QUANTIFIED  ORGANIC  CHEMICALS 
(Continued  > 


Dual  Media 

Final 

EEWTP 

Blended 

Fi  1  ter 

Carbon  Col umn 

Finished 

Inf  1 uent 

Effluent 

Ef f 1 uent 

Wat  er 

1 

,  1  '-Oxvbis (2-chl  or  oe  thane ) 

:  Base  neut. 

LLE  GCMS 

( IDL*  0.5  ue/liMDL-  4.0 

u*/l  > 

No.  of  Samples 

7 

7 

7 

7 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90S  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

i 

.  l'-0xvbis(2-ch1oroethane)i  CLS  GCMS 

( IDL-  0.005  ue/l»MDL«  0. 

080  ue/t ) 

No.  of  Samples 

14 

9 

13 

10 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90S  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

2 

.2'-0xvbis( 2-chl oroprop.ne) I  Base  neut 

.  LLE  GCMS 

(IDL-  0.5  ue/UMDL-  3.0 

us/ 1  ) 

No.  of  Samples 

7 

7 

7 

7 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

NO 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90S  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

Tetrahydrofurans  puree  &  trap  GCMS 

(IDL-  0.1  ue/liMDL-  0.2 

ue/1  ) 

No.  of  Samples 

15 

13 

13 

13 

No.  Detected 

5 

3 

2 

1 

No.  Above  MDL 

5 

3 

2 

1 

Arithmetic  Mean 

0.56 

0. 18 

0.  10 

0.  09 

Standard  Deviation 

0.97 

0.29 

0.  15 

0.  15 

Geometric  Mean 

0.08 

0.07 

0.06 

Spread  Factor 

10.27 

4.83 

3.03 

Median  Value 

ND 

ND 

ND 

ND 

90S  Less  Than 

1.7 

0.5 

0.2 

ND 

Maximum  Value 

3.4 

1.0 

0.6 

0.6 

Acetonei  Puree  &  trap  GCMS 

(IDL-  0.5  ue/liMDL-  0.5 

u*/l  ) 

No .  of  Samp 1 e s 

15 

13 

13 

13 

No.  Detected 

1 

1 

0 

4 

No.  Above  MDL 

1 

1 

0 

4 

Arithmetic  Mean 

1.97 

1.54 

ND 

5.  32 

Standard  Deviation 

6.65 

4.65 

16.41 

Geometric  Mean 
Spread  Factor 


0.  0° 


4  1 . 26 


Median  Value 
903C  Lei*  Than 
Maximum  Value 


ND 

ND 

26.0 


ND 

ND 

17.0 


ND 

ND 

ND 


ND 
7.  3 

60.  O 


TABLE  0-3- i 5 

PROCESS  PERFORMANCE  —  16  JULY  1982  TO  1  FEBRUARY  1933  (PHASE  IIA) 
MISCELLANEOUS  QUANTIFIED  ORGANIC  CHEMICALS 
(Continued)' 


Blended 

Influent 

Dual  Media 
Filter 
Effluent 

Final 

Carbon  Column 
Effluent 

EEWTP 

Finished 

Mater 

2-Butanone:  purf*  &  trap 

GCMS 

( IDL«  0.1  us/llMDL-  1. 

0  us/1 ) 

No.  of  Saaples 

IS 

13 

13 

13 

No.  Detected 

1 

0 

0 

1 

No.  Above  MDL 

0 

0 

0 

1 

Arithmetic  Mean 

NQ 

NO 

NO 

0.  18 

Standard  Deviation 

0.49 

Median  Value 

ND 

NO 

NO 

ND 

90%  Less  Than 

ND 

ND 

NO 

ND 

Maximum  Value 

NQ 

NO 

ND 

1.8 

Isophoronet  Base  neut.  LLE 
<IDL»  O.S  us/1 f MDL*  3.0 
No.  of  Saaples 

GCMS 
us/1 1 

7 

7 

7 

7 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

NO 

ND 

ND 

Median  Value 

ND 

NO 

NO 

ND 

90%  Less  Than 

NO 

NO 

NO 

ND 

Maxiaua  Value 

NO 

ND 

ND 

ND 

Geosaint  CLS  GCMS 

<IDL-  0.0005  us/llMOL- 
No.  of  Saasles 

0.0500  us/1 > 

14 

9 

13 

10 

No.  Detected 

3 

3 

1 

2 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

NQ 

NQ 

NQ 

NQ 

Median  Value 

NO 

ND 

ND 

ND 

90%  Less  Than 

NQ 

NQ 

ND 

NQ 

Maxiaua  Value 

NQ 

NQ 

NQ 

NQ 

Methvl isoborneol l  CLS  GCMS 
( IDL»  0.0005  us/1 IMOL*  0. 
No.  of  Saaples 

0400  us/1  1 

14 

9 

13 

10 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

NO 

NO 

ND 

Median  Value 

NO 

ND 

ND 

ND 

90%  Less  Than 

NO 

NO 

NO 

ND 

Maxiaua  Value 

NO 

NO 

ND 

ND 
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TABLE  0-3-16 

PROCESS  PERFORMANCE  :  16  JULY  1982  -  2  FEBRUARY  1983  (PHASE  IIA) 

ORGANIC  CHEMICALS  TENTATIVELY  IDENTIFIED  BY 
VOLATILE  ORGANIC  ANALYSIS  (PURGE  AND  TRAP.  0C/H8) 

(Concentrations  rtMriK  In  ua/L) 

Dual  NoBta  Final  EEHTP 

Bland  FlUir  Carton  Coluan  Finished 
Tank  Effluent  Effluent  Hater 


MISCELLANEOUS  ORGANIC  CHEMICALS 


Na.  af  Time*  Detested  /  Ns.  sf  Saar  lee 
Ranae  ef  Concentration! 


1/19  0/13 

0.1  ND 


0/13 

ND 


Heaane 

Ns.  sf  Tiaes  Dstestsd  /  Ns.  sf  Saarlee 
Ranae  sf  Csnssntratisns 
2.4.4-Trlaethrlrentans 

Na.  af  Tiass  Detested  /  Ns.  ef  8aanlee 
Ranae  ef  Censentratiens 


3/19  1/13 

0.1  0.1 


2/19  2/13 

0.2  -  0.3  0.2 


0/13 


1  /  13 

0.2 


1  /  13 

0.1 

0/13 


2-Methexr-2-aethrlarspane 

Ns.  ef  Tiaee  Detested  /  Na.  ef  Saarlee 
Ranae  ef  Censentratiens 
1 . 1 '-Ox rt if ethane 

Ns.  sf  Tiaes  Detested  /  Ns.  sf  Saaalse 
Ranae  of  Ceneei'tratisn* 


1  /  19  0  /  13  0  /  13 

0.1  NO  ND 

3/19  3/13  1/13 

0.1  -  1.4  0.1  -  1.9  1.2 


0/13 

ND 


1/13 

0.1 


Sulfur  osntainina  sraanls  teareunds 
Carten  disulfide 

Na.  ef  Tiaes  Detested  /  Ne.  sf  Saanles 
Ranae  of  Censentratiens 


2/19  0/13 

0.2  -  0.3  ND 


0/13 

ND 
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klsaiMDMftV] 


TO 


EEHTP 

Flniahad 

Hatar 


TABLE  0-3-17 

PROCESS  PERFORMANCE  I  14  JULY  19SZ  -  2  FEBRUARY  19S3  < PHASE  I IA) 
ORGANIC  CHEMICALS  TENTATIVELY  IDENTIFIED  BY 
ACID  EXTRACTION  <M  /  HETHYLAT10N)  AND  OC/MS 
(Canaantratiana  rarortad  In  ua/L) 


Bland 

Tank 


Dual  Nadia 
Filtar 
EFPluant 


Final 

Carkan  Caluan 
EFPluant 


MISCELLANEOUS  ORGANIC  CHEMICALS 
Oraania  Aaida 

Dasanaia  aaid 

Na.  of  Tiaoa  Dataatad  /  Na.  af  Baaplaa 
Ranaa  af  Canaantratiana 
Dadaoanaie  aaid 

Na.  af  Tiaaa  Dataatad  /  Na.  af  Saaalaa 
Ranaa  af  Canaantratiana 
Ootanaio  aaid 

Na.  af  Tiaaa  Dataatad  /  Na.  af  Saanlaa 
Ranaa  af  Canaantratiana 


0/7  0/7  0/7  1/A 

NO  NO  NO  1.8 

0/7  0/7  0/7  1/A 

ND  ND  NO  9 

0/7  0/7  0/7  1/A 

NO  ND  NO  1.9 
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TABLE  0-3-18 

PROCESS  PERFORMANCE  !  16  JULY  1982  -  2  FEBRUARY  1983  (PHASE  1 1 A) 
ORGANIC  CHEMICALS  TENTATIVELY  IDENTIFIED  BY 
BASE/ NEUTRAL  EXTRACTION  AND  OC/MS 


Dual  Madia 
Filter 
Eff  luant 


Final 

Carbon  Column 
Eff luant 


EEWTP 

Finiihad 

Watar 


(No  sacondary  compound*  tiara  idantif iad  by  this  tachniaua  at  any  rrocaif  tita.  1 
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SBOKSC"  WW.1 IH  «  ‘  1  4'  *-'  ■ 


r.  r,wr 


J.v  y.Tiv.yjy.j. 


'.'TT'V.V"-’  V  V  V  V 


TABLE  0-3-19 

PROCESS  PERFORMANCE  1  16  JULY  1982  -  2  FEBRUARY  1983  (PHASE  IIA> 
ORGANIC  CHEMICALS  TENTATIVELY  IDENTIFIED  BY 
CLOSED  LOOP  STRIPPING  AND  GC/MS 


Bland 

Tank 


Dual  Madia 
Filtar 
EFf luant 


Final 

Carbon  Column 
EFF luant 


SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  < Non-Hal oaanatad > 
Alkvlbanzana* 

<1.  1-DiaathYlsrosYl Ibanzana 


Ransa  oF  Coneantrations 
1-Ethv  1  -2-naathvl  banzana 


Ranva  oF  Coneantrations 
l-Ethvl-4-i»athvl  banzana 


Ransa  oF  Coneantrations 
l-Mathvl-2-(  1-Hsathvlathrl  )l 


Ransa  of  Coneantrations 
1. 2. 3-TriMthYl  banzana 


Ransa  of  Coneantrations 
1 . 2. 4-Tr iaMthvl banzana 


Ransa  of  Coneantrations 
1.3.3-TriaathYl banzana 


Ransa  of  Coneantrations 


Phono Is 


Ransa  of  Coneantrations 
Othar  multi rina  aromatics 


No. 


Ransa  of  Coneantrations 


MISCELLANEOUS  ORGANIC  CHEMICALS 
Katonas 

2. 2-Olmathvl -3-haxanona 


Ransa  of  Coneantrations 


Orson ic  Acids 

Haxadacanoic  Acid 


Ransa  of  Coneantrations 


Alcohol s 

2  •  3-Diaathv  1  -2-haxano  1 


Ransa  of  Coneantrations 
2.2-Oisathvl-l-santanol 


Ransa  of  Coneantrations 
2-Ethvlhaxanol 


Ransa  of  Coneantrations 
3-Hastano 1 

No.  of  Tiisas  Dataetad  / 
Ransa  of  Coneantrations 
3-Hathv 1 - 1 -hastano 1 


Ransa  of  Coneantrations 
3-flathYl  -4-hastano  1 


Ransa  of  Coneantrations 
4-MathYl -3-hastano 1 


Ransa  of  Coneantrations 
4— MathYl— 4-hastano 1 


Ransa  of  Coneantrations 
4-HathYl-3-hastanol 


Ransa  of  Coneantrations 
3-»athYl -1-haxanol 


Ransa  of  Coneantrations 
4 -Mo  thY 1 -2-sr osy 1 santan  o 1 


Ransa  of  Coneantrations 


iiMifgEgrafi%iiriy^riTr' 


v.v.v. 


G-3-72 


EEWTP 

Finishad 

Uatar 


No.  of  Saaslas 

1  /  14 

0/9 

0/13 

0 

/ 

10 

.090 

ND 

ND 

ND 

No.  of  Saaslas 

2/14 

1  /  9 

.1  /  13 

2 

/ 

10 

.011  -  .022 

.007 

.018 

■ 

009 

No.  of  Saaslas 

2/14 

0/9 

0/13 

1 

/ 

10 

.0076  -  .012 

ND 

ND 

. 

007 

ianzana 

No.  of  Saaslas 

1  /  14 

0/9 

0/13 

0 

/ 

10 

.0038 

ND 

ND 

ND 

No.  of  Saaslas 

2/14 

0/9 

1  /  13 

0 

/ 

10 

.0089  -  .023 

ND 

.006 

NO 

No.  of  Saaslas 

2/14 

0/9 

1/13 

1 

/ 

10 

.010  -  .034 

ND 

.016 

• 

008 

No.  of  Saaslas 

2/14 

0/9 

0/13 

0 

/ 

10 

.0043  -  .018 

ND 

NO 

ND 

-4-aothYl shanol 

No.  of  Saaslas 

1  /  14 

1  /  9 

0/13 

0 

/ 

10 

.066 

.071 

ND 

ND 

1-3-shanYl  indana 

No.  of  Saaslas 

1  /  14 

1  /  9 

0/13 

0 

/ 

10 

1.6 

.094 

NO 

ND 

No.  of  Saaslas 

1  /  14 

0/9 

0/13 

0 

/ 

10 

.006 

ND 

ND 

ND 

No.  rf  Saaslas 

1  /  14 

0/9 

1/13 

0 

/ 

10 

.140 

ND 

.240 

ND 

No.  ef  Saaslas 

1  /  14 

0/9 

0/13 

0 

/ 

10 

.020 

ND 

ND 

ND 

No.  of  Saaslas 

0  /  14 

0/9 

1  /  13 

0 

/ 

10 

NO 

ND 

.023 

ND 

No.  of  Saaslas 

0/14 

0/9 

1  /  13 

0 

/ 

10 

ND 

ND 

.008 

ND 

No.  of  Saaslas 

1  /  14 

0/9 

0/13 

0 

/ 

10 

.010 

NO 

ND 

ND 

No.  of  Saaslas 

1  /  14 

0/9 

0/13 

0 

/ 

10 

.021 

ND 

ND 

ND 

No.  of  Saaslas 

1  /  14 

0/9 

0/13 

0 

/ 

10 

.014 

ND 

ND 

ND 

No.  of  Saaslas 

1  /  14 

1  /  9 

0/13 

0 

/ 

10 

.010 

.003 

ND 

ND 

No.  of  Saaslas 

l  /  14 

0/9 

0  /  13 

0 

/ 

10 

.003 

ND 

ND 

ND 

No.  of  Saaslas 

1  /  14 

1  /  9 

0/13 

0 

/ 

10 

.014 

.003 

ND 

ND 

No.  oF  Saaslas 

1  /  14 

0/9 

0/13 

0 

/ 

10 

.012 

ND 

ND 

ND 

No.  oF  Saaslos 

1  /  14 

0/9 

0/13 

0 

/ 

10 

.034 

ND 

ND 

ND 

■'jUJ 


Lr7 


Aldthrdtt 

Dacanal 

No.  of  Timas  Datactad  /  No.  of  Surlii  2/14 

Ransa  of  Concantrations  .012  -  .026 

NoimmI 

No.  of  Timas  Datactad  /  No.  of  Samrlas  2/14 

Ransa  of  Concantrations  .014  -  .042 

Hartanal 

No.  of  Timas  Dotoctod  /  No.  of  Samrlas  0/14 

Ranoo  of  Concantrations  NO 

Octanal 

No.  of  Timas  Dotoctod  /  No.  of  Samrlas  0/14 

Ranoo  of  Concontrations  NO 


1  /  9 

.028 


1  /  9 

.048 


0/9 

ND 


0/9 

ND 


1  /  13 

.032 


2/13 
.011  -  .044 


0/13 

ND 


1  /  13 

.  120 


2/10 
.031  -  .092 


2/10 
.041  -  .090 


4/10 
.0034  -  .098 


0/10 

NO 


Alkanas 

C13-a1kanoo 

No.  of  Timas  Dotoctad  /  No. 
Ranoa  of  Concantrations 
2.4-Olmathyl haxana 

No.  of  Timas  Datactad  /  No. 
Ranoa  of  Concantrations 

2.6- Dimathyloctana 

No.  of  Timas  Datactad  /  No. 
Ranoa  of  Concantrations 
Docosana 

No.  of  Tiaws  Datactad  /  No. 
Ranoa  of  Concantrations 
Dodacana 

No.  of  Timas  Datactad  /  No. 
Ranoa  of  Concantrations 
Octadacana 

No.  of  Timas  Datactad  /  No. 
Ranoa  of  Concantrations 

2. 2. 4 . 6. 6- Pan tarns t  hy 1  hart ana 
No.  of  Tiaas  Datactad  /  No. 
Ranoa  of  Concantrations 

Undacana 

*■  No.  of  Tiaas  Datactad  /  No. 
Ranoa  of  Concontrations 


of  Saar las 


of  Saar las 


of  Saarlas 


of  Saarlas 


of  Saarlas 


of  Saarlas 


of  Saarlas 


of  Saarlas 


1/14 

.020 

0/14 

NO 

0/14 

ND 

0/14 

ND 

1/14 

.010 

0/14 

ND 

1  /  14 

.021 

0/14 

ND 


0/9 

ND 

1  /  9 

.044 

0/9 

ND 

0/9 

ND 

1  /  9 

.005 

0/9 

ND 

1  /  9 

.015 

0/9 

ND 


0/13 

ND 


1/13 

.040 


0/13 

ND 


1/13 

.026 


1/13 

.020 


0/13 

ND 


0/13 

ND 


1  /  13 

.005 


0/10 

ND 

0/10 

ND 

1  /  10 
.031 

1/10 

.015 

0/10 

ND 

1  /  10 
.012 

0/10 

ND 

0/10 

ND 


Alkanas 

5-Mathy 1 -1 -haxana 

No.  of  Tiaas  Datactad  /  No. 
Ranoa  of  Concantrations 
3. 4.5-TrisiathYl-l-haxana 

No.  of  Timas  Datactad  /  No. 
Ranoa  of  Concantrations 


of  Saarlas 


of  Saarlas 


0/14 

ND 


1  /  14 

.043 


1  /  9 

.026 


0/9 

ND 


0/13 

ND 


0/13 

ND 


0/10 

ND 


0/10 

ND 


Cvclic  Alkanas 

Cvcl orrorYl cycI ohaxana 

No.  of  Timas  Datactad  /  No.  of  Saarlas 
Ranoa  of  Concantrations 
1 -Ethv1-3-s»thyl  cyc  1  oran  tana 

No.  of  Tiaas  Datactad  /  No.  of  Saarlas 
Ranoa  of  Concantrations 
Mathvl cyc 1 ohaxana 

No.  of  Tiaas  Datactad  /  No.  of  Samrlas 
Ranoa  of  Concantrations 
1 . 1 .3-Triaathyl cyc 1 ohaxana 

No.  of  Tiaas  Datactad  /  No.  of  Saarlas 
Ranoa  of  Concantrations 
1 . 3. 5-Tr iaathvl cyc 1 ohaxana 

No.  of  Tiaas  Datactad  /  No.  of  Samrlas 
Ranoa  of  Concantrations 


0/14 

ND 


0/14 

ND 


0/14 

ND 


1  /  14 

.033 


1/14 

.006 


1  /  9 

.005 


1  /  9 

.016 


0/9 

ND 


0/9 

ND 


0/9 

ND 


0/13 

ND 


0/13 

ND 


1  /  13 

.036 


0/13 

ND 


0/13 

ND 


0/10 

ND 


0/10 

ND 


1  /  10 
.007 


0/10 

ND 


0/10 

ND 


Cyclic  Alkanas 

3.5-Bis( 1. 1-diaathvlathYl ) -4-hYdroxY-2. 4-cvcl ohaxadian-l-ona 

No.  of  Tiaas  Datactad  /  No.  of  Samrlas  1/14  0/9 

Ransa  of  Concantrations  0.22  ND 

1-flathYl -4- ( 1-aathYl  athanyl  )  cyc  1  ohaxana 

No.  of  Timas  Datactad  /  No.  of  Samrlas  2/14  0/9 

Ransa  of  Concantrations  .013  -  .014  ND 


0/13 

ND 


0/13 

ND 


0/10 

ND 


0/10 

ND 


Butyl  -2-mathYl rroranoata 

No.  of  Timas  Datactad  /  No.  of  Samrlas 
Ransa  of  Concantrations 
Butyl -2-rroranoata 

No.  of  Timas  Datactad  /  No.  of  Samrlas 
Ransa  of  Concantrations 
2. 2-Dima thy 1 -3-haxanoata 

No.  of  Timas  Datactad  /  No.  of  Samrlas 
Ransa  of  Concantrations 


2/14 
.007  -  .040 


0/9 

ND 


G-3-73 


Zi*£S£6&5* 


1  /  14 

.016 


1  /  14 

.005 


1  /  9 

.013 


0/9 

NO 


0/13 

ND 


1  /  13 

.016 


0  /  13 

ND 


■  »  *  s  Tk  *  s  “  i 

'  V,V 


WWW 


1  /  10 
.042 


1  /  10 
.017 


0  /  10 

ND 


TABLE  0-3-19 

PROCESS  PERFORMANCE  t  16  MARCH  1981  -  16  MARCH  1982  (PHASE  IA) 
ORGANIC  CHEMICALS  TENTATIVELY  IDENTIFIED  BY 
CLOSED  LOOP  STRIPPING  AND  GC/MS 
(Continued) 


Duel  Medie 

Fine! 

EEWTP 

Blend 

Filter 

C«rbon  Column 

Finished 

Tenk 

Effluent 

Effluent 

Meter 

Ethenyl butenoete 


No.  of  Times  Detected  /  No.  of  Semites 

t 

/ 

14 

0 

/  9 

0 

/ 

13 

0 

/ 

10 

Renee  of  Concentretions 

003 

ND 

ND 

ND 

Hexyl butenoete 

No.  of  Times  Detected  /  No.  of  Semples 

0 

/ 

14 

1 

/  9 

1 

/ 

13 

0 

/ 

10 

Renee  of  Concentretions 

NO 

043 

390 

ND 

7-Nethylnonenoic  ecid.  methyl  ester 

No.  of  Times  Detected  /  No.  of  Semples 

0 

/ 

14 

0 

/  9 

1 

/ 

13 

0 

/ 

10 

Renee  of  Concentretions 

ND 

ND 

# 

010 

ND 

2-Methyl  proPenoic  ecid.  butyl  ester 

No.  of  Times  Detected  /  No.  of  Semples 

1 

/ 

14 

1 

/  9 

2 

/ 

13 

2 

/ 

10 

Renee  of  Concentretions 

. 

060 

700 

.030  - 

.900 

.040  - 

.038 

Date 


Strain 


TABLE  0-3-20 
PROCESS  PERFORMANCE 
16  JULY  1982  TO  2  FEBRUARY  1983 
AMES  TEST 

Specific 

Activity  95  Y.  1 

Volga*  Filtered  (Revertants  Confidence  Mutaeemc 

in  Liters  Per  Liter)  Intervel  Ratio 


EEWTP  Blended  Influent 
(See  Table  F-20  for  Results) 


Dual  Media  Filter  Effluent 


21 -Ju 1-1982 


3— Aue-1982 


18— Aue— 1982 


31 -Aue-1982 


21 -See- 1982 


22-Se P—1982 


6-0ct— 1982 


23-0et-1982 


2— Nov— 1982 


16-Nov— 1982 


30— No  v—  1 982 


14-0ec— 1982 


21-D*e-1982 


l 1 -Jan- 1983 


TA98 

106.00 

.37 

1.14 

TA98+S9 

106.00 

N.  A. 

N.A. 

TA100 

106.00 

-1.27 

3.34 

TA100+S9 

106.00 

N.A. 

N.A. 

TA98 

71.90 

2.38 

1.36 

TA98+S9  . 

71.90 

9.93 

2.31 

TA100 

71.90 

1.06 

2.34 

TA100+S9 

71.90 

-.44 

4.72 

TA98 

94.60 

2.17 

1.24 

TA98+S9 

94.60 

7.23 

2.73 

TA100 

94.60 

1.13 

4.22 

TA100+S9 

94.60 

3.43 

3.69 

TA98 

121.10 

.67 

1.12 

TA98+S9 

121.10 

.70 

.90 

TA100 

121.10 

.63 

4.  12 

TA100+S9 

121.10 

1.17 

2.94 

TA98 

87.10 

2.12 

1.34 

TA98+S9 

87.  10 

3.  16 

1.33 

TA100 

87.10 

-2.18 

6.02 

TA10O+S9 

87.10 

1.11 

3.59 

TA98 

121.10 

1.13 

1.53 

TA98+S9 

121.10 

.31 

2.14 

TA100 

121.10 

6.28 

1.96 

TA100*89 

121.10 

4.30 

2.21 

TA98 

87.10 

2.36 

2.23 

TA98*S9 

87. 10 

11.09 

3.46 

TA100 

87.10 

3.21 

2.30 

TA100*S9 

87.10 

6.69 

4.30 

TA98 

33.30 

2.38 

2.69 

TA98+S9 

83.30 

8.39 

1.39 

TAIOO 

83.30 

6.66 

3.64 

TA100+S9 

33.30 

.93 

6.36 

TA98 

33.30 

2.03 

1.24 

TA98+S9 

83.30 

3.72 

2.69 

TAIOO 

33.30 

.32 

3.00 

TA10O+S9 

33.30 

3.77 

3.23 

TA98 

79.30 

1.28 

1.76 

TA98+S9 

79.30 

N.A. 

N.A. 

TAIOO 

79.30 

-1.07 

1 1 . 98 

TA100*S9 

79.30 

N.A. 

N.A. 

TA98 

83.30 

3.39 

2.  22 

TA98*S9 

33.30 

11.09 

2.66 

TAIOO 

33.30 

9.03 

7.48 

TA100+S9 

33.30 

10.64 

7.36 

TA98 

73.70 

1.13 

1.97 

TA98+S9 

73.70 

3.37 

1.62 

TAIOO 

73.70 

3.32 

8.  72 

TA100+S9 

73.70 

2.24 

3.33 

TA9S 

106.00 

.24 

.79 

TA98+S9 

106.00 

-.34 

.34 

TAIOO 

106.00 

-.  19 

3.  13 

TA 100*89 

106.00 

1.94 

2.03 

TA9S 

71.90 

-.44 

1.33 

TA98+S9 

71.90 

1.33 

1.16 

TAIOO 

71.90 

1.91 

6.78 

TA100+S9 

71.90 

6.  73 

7.67 

1. 

N. 

1. 

N. 

1. 

4. 

1. 

1 

1. 

3. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

2 

1. 

1. 

1. 

1. 

1. 

I. 

1. 

3. 

1. 

1. 


1. 

1. 


1. 

1. 

1. 

N. 

1. 

N. 

3. 

«r 

1. 

1. 

1  . 

1  . 
1  . 

1. 

1. 
1  , 


1. 
1.0 
1 . 1 


G-3-75 


•:«  w  (j  o-  (j  (o  —  »  *-  to  o -  o-  o  <r  x>  •-  i>  fj  —  ■-  uuuu  e  to  c*  umso  ►*  u co  ouiu  •-  •-  w  >o  •  «-  o  'O  hood 


23-J*n-1983 


8-F«b-1983 


TA98 

TA98+S9 

TA100 

TA100+S9 


64.30 

64.30 

64.30 

64.30 


7.31 

N.A. 

5.53 

N.A. 


1.74 

N.A. 

9.04 

N.A. 


2.5 

N.A. 

1.4 

N.A. 


13— P*b— 1983 


TA98 
TA98+S9 
TA100 
TA1 00*89 


83.30 

33.30 

83.30 

33.30 


1.64 

1.79 

.38 

7.28 


.34 

.93 

3.33 

4.41 


1. 

1. 

1. 

1. 


TA98 

TA98+S9 

TA100 

TA100+S9 


41.60 

41.60 

41.60 

41.60 


1.32 

1.16 

4.65 

3.11 


2.46 

2.19 

10.83 

13.69 


1. 

1. 

1. 

1. 


1. 


Numbers  refer  to  the  si2e  of  the  interval  bracketing  the  corresponding  specific 
activity  value;  i.e.  Specific  Activity*  Confidence  Interval. 


m 


_  a 

.  a*.  V 


G-3-76 


1 


01  tt  0*  UIWM'J 


TABLE  0-3-20 
PROCESS  PERFORMANCE 
16  JULY  1982  TO  2  FEBRUARY  1933 
AMES  TEST 
(Continued  > 

Specific 


Dete 

Strain 

Volume  Filtered 
in  Liters 

Activity 

<R«v*rt*nt* 

P*r  Litor) 

93  7.  1 
Confidence 
Interval 

Mutesenic 

Retio 

Fin*l  Carbon  Column 

Ef f 1 uant 

21-Ju 1-1982 


TA98 

83.30 

-.56 

1.01 

.8 

TA98+S9 

83.30 

.20 

1.13 

1. 

TA100 

83.30 

2.31 

1.50 

1.1 

TA100+S9 

83.30 

-.76 

3.35 

1 . 

3— Aue-1982 

TA98 

47.30 

.  12 

2.97 

1.0 

TA98+S9 

47.30 

1.66 

1.72 

1.3 

TA100 

47.30 

-6.75 

8.30 

1.2 

TA100+S9 

47.30 

-4.92 

5.26 

1 . 

18— Au.— 1982 

TA98 

117.30 

.59 

.70 

1.3 

TA98+S9 

117.30 

.58 

1.24 

1.4 

TA100 

117.30 

-3.03 

3.  19 

1. 

TA100+S9 

117.30 

-2.74 

3.06 

.  9 

31— Aue— 1982 

TA98 

113.60 

.  10 

1.11 

1.3 

TA98+S9 

113.60 

.  12 

1.20 

1.2 

TA100 

113.60 

-3.65 

1.99 

1. 

TA100+S9 

113.60 

1.11 

2.77 

1.1 

22-Se P—1982 

TA98 

90.80 

.38 

1.56 

1.1 

TA98+S9 

90.80 

.38 

1.72 

1.3 

TA100 

90.80 

1.26 

3.60 

1.2 

TA100+S9 

90.80 

.36 

5.48 

1.2 

6— Oct- 1982 

TA9S 

94.60 

1.41 

.90 

1.3 

TA98+S9 

94.60 

-.20 

.99 

.  9 

TA100 

94.60 

-4.96 

2.34 

i.i 

25— Oct- 1982 

TA10O+S9 

94.60 

-2.39 

4.22 

.9 

TA93 

98.40 

.50 

1.82 

1.3 

TA98+S9 

98.40 

1.04 

1.10 

1.2 

TA100 

98.40 

1.13 

2.80 

1.1 

TA100+S9 

98.40 

3.27 

3.74 

1.2 

2— Nov- 1982 

TA98 

79.50 

-.23 

.97 

1. 

TA98+S9 

79.50 

.26 

1.39 

1.1 

TA100 

79.50 

-4.93 

7.  15 

1. 

TA100+S9 

79.50 

-3.44 

7.  13 

.  9 

16-No  v-1982 

TA98 

106.00 

.40 

1.13 

1.6 

TA98+S9 

106.00 

.59 

1.28 

1.2 

TA100 

106.00 

-3.65 

3.30 

1. 

TA100+S9 

106.00 

-3. 17 

2.53 

.9 

30— No  v—  1 982 

TA98 

117.00 

.54 

.93 

1.5 

TA98+S9 

117.00 

.61 

1.14 

1.7 

TA100 

117.00 

1.17 

3.92 

1.3 

TA100+S9 

117.00 

4.51 

3.64 

1.4 

21— Dec— 1982 

TA98 

106.00 

N.A. 

N.A. 

N.A. 

TA98+S9 

106.00 

-.46 

1.03 

1.4 

TAIOO 

106.00 

-27.03 

13.  48 

.  4 

TA100+S9 

106.00 

1.70 

3.31 

1.3 

29— Dec- 1982 

TA98 

106.00 

-.71 

.88 

•  9 

TA98+S9 

106.00 

-.62 

.37 

.  9 

TAIOO 

106.00 

-3.45 

5.08 

e  3 

TA10O*S9 

106.00 

-5.  10 

4.00 

1. 

25- Jen- 1933 

TA98 

79.50 

1.57 

1.46 

1.6 

TA9S+S9 

79.50 

-.  15 

1.73 

1 . 

TAIOO 

79.50 

-2.75 

5.47 

•  9 

TA100*S9 

79.50 

1.44 

4.  73 

1.2 

8— Feb-1983 

TA98 

83.30 

.37 

.72 

1.2 

TA9S+S9 

33.30 

2.66 

.32 

2.0 

TAIOO 

33.30 

-2.09 

3.23 

1.2 

TA100+S9 

33.30 

4.63 

3.36 

1.3 

13-Feb-1983 

TA98 

63.  13 

1 . 9° 

1.23 

1.3 

TA98+S9 

68.  13 

.61 

2.  14 

1.9 

TAIOO 

63.  13 

N.A. 

N.A. 

N.A. 

TA 100*39 

63.  13 

N.A. 

N.A. 

N.A. 

EEUTP  Finished  Meter 
(See  Tebte  H-20  for  Result*) 


SECTION  4 


PROCESS  PERFORMANCE 
2  FEBRUARY  1983  TO  16  MARCH  1983  (PHASE  HB) 


OVERVIEW 

This  appendix  provides  statistical  summary  tables  for  the  EEWTP  process  sites 
during  the  lime  phase  of  operation  between  1  February  1983  and  16  March  1983 
(Phase  HB).  This  period  of  operation  utilized  the  same  unit  processes  as 
Phase  IA,  except  that  final  disinfection  was  with  free  chlorine  (rather  than 
ozone  and  chloramines)  for  a  portion  of  the  phase.  Ozonation  and  ammonia 
addition  were  stopped  on  23  February  1983. 

These  data  have  not  been  summarized  in  the  mean  body  of  this  report  due  to 
time  constraints. 

The  data  are  organized  by  parameter  group,  as  indicated  below: 


G-4-1 

G-4-2 


G-4-3 

G-4-4 

G-4-5 

G-4-6 

G-4-7 

G-4-8 

G-4-9 

G-4-1 0 

G-4-1 1 

G-4-1 2 

G-4-1 3 
G-4-14 
G-4-1 5 

G-4-1 6 

G-4-1 7 

G-4-18 

G-4-1 9 


Physical/ Aesthetic  Parameters 
Asbestos  Fibers 

a.  Concentration 

b.  Characterization 

Major  Cations,  Anions  and  Nutrients 

Trace  Metals 

Radiological  Parameters 

Microbiological  Parameters 

Viruses 

Parasites 

Organic  Surrogate  Parameters  -  TOC  and  TOX 

Synthetic  Organic  Chemicals  -  Halogenated  Alkanes 

Synthetic  Organic  Chemicals  -  Halogenated  Alkenes 

Synthetic  Organic  Chemicals  -  Aromatic  Hydrocarbons  (Non- 

Halogenated) 

Synthetic  Organic  Chemicals  -  Halogenated  Aromatics 

Synthetic  Organic  Chemicals  -  Pesticides/Herbicides 

Synthetic  Organic  Chemicals  -  Miscellaneous  Quantified  Organic 

Chemicals 

Organic  chemicals  Tentatively  Identified  by  Volatile  Organic  Analysis 
(Purge  and  Trap  GC/MS) 

Organic  Chemicals  Tentatively  Identified  by  Acid  Extraction 
(w/Methylation)  and  GC/MS 

Organic  Chemicals  Tentatively  Identified  by  Base/Neutral  Extraction 
and  GC/MS 

Organic  Chemicals  Tentatively  Identified  by  Closed  Loop  Stripping 
and  GC/MS 


G-4-1 


WRSW 


Process  Performance 

2  February  1983  to  16  March  1983  (Phase  IIB) 


AU  the  data  reported  here  are  from  24-hour  composite  samples  unless  noted 
otherwise  (next  to  parameter  name).  In  some  cases,  a  negligible  number  of 
composite  samples  were  missed,  and  grab  samples  taken  in  their  place  are 
included  with  the  data  analysis. 


G-4-2 


TABLE  0-4-1 

PROCESS  PERFORMANCE  —  1  FEBRUARV  1983  TO  16  MARCH  1983  (PHASE  I IB) 
PHYSICAL/AESTHETIC  PARAMETERS 


Dual  Madia 

Laad 

Final 

EEWTP 

Blended 

Sadimantation 

F i 1  tar 

Carbon  Column 

Carbon  Column 

Finish. d 

Influent 

Effluant 

Effluant 

Effluant 

Ef f 1 uant 

Uatar 

Tammaratura.  da*.  C  Cin-situ  raadinssl 

No.  of  Reedines 

42 

41 

Arithmetic  rteen 

9.2 

9.0 

Stenderd  Deviation 

4.0 

3.7 

Median  Value 

7.0 

9.6 

Minimum  Value 

2.3 

3.3 

Maximum  Value 

14.0 

14.  1 

i»H  [crab  sam.lasl 

No.  of  Raadinas 

237 

505 

231 

231 

231 

Anthsiatic  Maan 

7.3 

11.0 

7.7 

7.3 

7.4 

Standard  Oaviation 

0.4 

0.2 

0.2 

0.2 

0.2 

Gaomatric  Maan 

7.3 

11.0 

7.7 

7.5 

7.4 

Smraad  Factor 

1.06 

1.02 

1.03 

1.02 

1.03 

Madian  Valua 

7.3 

11.0 

7.7 

7.3 

7.4 

Minimum  Valua 

6.7 

10.  1 

7.0 

7.1 

7.0 

Maximum  Valua 

8.2 

11.5 

8.6 

8.0 

7.9 

Dissolvad  Oxvaan  Carab 

samalasl 

(MDL-O. 13  m»/l ) 

No.  of  Raadinas 

42 

41 

41 

39 

39 

41 

Arithmatic  Maan 

12.6 

12.7 

11.4 

10.5 

9.3 

10.5 

Standard  Oaviation 

2.7 

2.3 

2.6 

3.2 

3.5 

3.0 

Geomatric  Maan 

12.4 

12.5 

11.  1 

10.0 

3.6 

10.0 

Srraad  Factor 

1.23 

1.21 

1.23 

1.38 

1.52 

1.34 

Madian  Valua 

11.0 

12.6 

11.2 

11.4 

10.4 

11.2 

Minimum  Valua 

8.8 

9.3 

7.4 

4.5 

2.9 

6.4 

Maximum  Valua 

16.6 

16.7 

15.3 

16.  1 

13.4 

15.4 

Turbidity 

(MDL-  0.05  NTU) 

No.  of  Semples 

2 

£ 

No.  Above  MDL 

2 

2 

Arithmetic  Meen 

6.50 

0.33 

Stenderd  Deviation 

0.00 

0.11 

Geometric  Meen 

Not 

0.37 

Spreed  Fector 

Cal culatad 

1.22 

Med  ion  Velue 

6.30 

0.30 

90%  Less  Then 

6.30 

0.45 

Turbidity  Carab  samal-asl 

(MDL*  0.03  NTU) 

No.  of  Samnla* 

238 

253 

261 

253 

253 

No.  Abova  MDL 

238 

253 

261 

253 

253 

Arithmatic  Maan 

14.93 

2.52 

0.34 

0.03 

0.08 

Standard  Oaviation 

9.68 

1.34 

0.  29 

0.04 

0.04 

Gaomatric  Maan 

12.98 

2.25 

0.26 

0.07 

0.07 

Smraad  Factor 

1.63 

1.59 

2.09 

1.52 

1.52 

Madian  Valua 

12.00 

2.  10 

0.25 

Or  10 

0.05 

90X  Las*  Than 

26.00 

4.00 

0.65 

0.  10 

0.  10 

TABLE  0-4-1 

PROCESS  PERFORMANCE  —  1  FEBRUARY  1983  TO  16  MARCH  1983  (PHASE  JIB) 
PHYSICAL/AESTHETIC  PARAMETERS 
(Continued) 


Dual  Media 

Lead 

Final 

EEWTP 

Blended 

Sedimentation 

Filter 

Carbon  Column 

Carbon  Column 

Finishad 

Influent 

Effluent 

Effluent 

Effluent 

Ef f 1 uent 

Water 

Total  Susaandad  Solids 

(TSS) 

(MOL-  3.6  »»/ 1 ) 

No.  of 

6 

6 

6 

6 

No.  Abova  MOL 

5 

6 

4 

i 

Arithmetic  Mean 

10.57 

4. 10 

1.60 

2.  10 

Standard  Deviation 

6.39 

1.63 

1.10 

0.73 

Geometric  Mean 

8.99 

4.21 

Not 

Spread  Factor 

1.92 

1.29 

Calculated 

Median  Value 

10.3 

3.6 

0.6 

ND 

90%  Less  Than 

20.7 

6.0 

3.6 

3.6 

(MOL-  3  color  units) 
No.  of  Samples 

5 

5 

5 

No.  Above  MDL 

5 

5 

5 

Arithmetic  Mean 

39.0 

15.0 

15.0 

Standard  Deviation 

5.5 

0.0 

0.0 

Geometric  Mean 

38.7 

Not 

Not 

Spread  Factor 

1.13 

Cal culated 

Cal culatec 

Median  Value 

35 

15 

15 

90%  Less  Than 

45 

15 

15 

MBAS 

(MDL-  0.03  me/1 ) 

No.  of  Samples 

1 

1 

1 

No.  Above  MDL 

1 

1 

0 

Arithmetic  Mean 

0.040 

0.030 

ND 

Median  Value 

0.04 

0.03 

ND 

90%  Less  Than 

0.04 

0.03 

ND 

Odor 

(MDL-  1  TON) 

No.  of  Samples 

11 

11 

No.  Above  MDL 

10 

11 

Arithmetic  Mean 

9.  1 

32.0 

Standard  Deviation 

6.6 

22.  1 

GeoaMtric  Mean 

6.6 

24.2 

Spread  Factor 

2.57 

2.22 

Mad i an  Valua 

3 

40 

90%  Less  Than 

17 

67 

Free  Chlorine  Csrab  samples! 
(MOL-  O. 1  ms / 1 -C 1 ) 

No.  of  Sample* 

No.  Above  MDL 

Arithmetic  Mean 
Standard  Deviation 


Median  Value 
90%  Less  Than 


iUWltUAUlU, 
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TABLE  G-4-1 

PROCESS  PERFORMANCE  —  1  FEBRUARY  1983  TO  16  MARCH  1933  (PHASE  I  IB) 
PHYSICAL/AESTHETIC  PARAMETERS 
(Conti nued ) 


B1 ended 
Influent 


Sedimentation 

Effluent 


Dual  Media 
Fi  1  ter 
Effluent 


Lead 

Carbon  Column 
Effluent 


Final 

Carbon  Column 
Ef f 1 uent 


EEWTP 

Finished 

Mater 


4 

■ 


i  ? 
V'O 


:?V 

’•\j 


••  : 
•;  V 


Total  Chlorine  C*rab  samples! 
(MDL»  0. 1  m*/l-Cl ) 


No.  of  Samples  272 

No.  Above  MDL  272 

Arithmetic  Mean  3.06 

Standard  Deviation  0.39 

Geometric  Mean  3.03 

Spread  Factor  1.18 

Median  Value  3.1 

90%  Less  Than  ’  3,3 


TABLE  0-4-2 
PROCESS  PERFORMANCE 
2  FEBRUARY  1983  TO  16  MARCH  1983 
ASBESTOS  FIBER  CONCENTRATIONS 

(Monitor ine  For  asbestos  fibers  woo  discontinued  of tor  Phase  1 1 A) 


TABLE  0-4-3 


PROCESS  PERFORMANCE  —  1  FEBRUARY  1983 
MAJOR  CATIONS.  ANIONS. 

TO  16  MARCH  1983 
AND  NUTRIENTS 

(PHASE  I IB> 

Blended 

Influent 

Stdiwnttt  ton 
Effluent 

Duel  Medie 
Filter 
Effluent 

Finel 

Cerbon  Column 
Effluent 

EEWTP 

Finished 

Meter 

Totel  Dissolved  Solids 
(NDL>  1  ms/1 ) 

(TDSH  bv  eddition 

No.  of  Seaoles 

12 

12 

11 

No.  Above  MOL 

12 

12 

11 

Arithmetic  Meen 

198.8 

243.3 

238.4 

Stenderd  Devietion 

32.2 

37.3 

34.  1 

Geometric  Meen 

196.1 

242.3 

236.2 

Srreed  Fector 

1.19 

1.16 

1.15 

Medien  Velue 

211 

247 

226 

90X  Less  Then 

226 

287 

282 

Electroconductivitv  Cereb  >upI«i] 
(MOL-  0.1  uaho/ca) 


No.  of  Semples 

267 

12 

11 

No.  Above  MOL 

267 

12 

11 

Arithmetic  Meen 

344.0 

467.3 

468.6 

Stenderd  Devietion 

63.7 

77.5 

70.3 

Geometric  Meen 

337.3 

461.4 

463.8 

Srreed  Fector 

1.22 

1.18 

1.16 

Medien  Velue 

360.0 

463.0 

470.0 

90%  Less  Then 

410.0 

335.0 

340.0 

Celcium 

(MDL-  0.2  mo/1) 

No.  of  Semples 

9 

9 

11 

8 

11 

No.  Above  MDL 

9 

9 

11 

8 

11 

Arithmetic  Meen 

36.30 

69.82 

62.73 

59.98 

62.  IS 

Stenderd  Devietion 

3.47 

13.71 

11.96 

12.13 

12.24 

Geometric  Meen 

33.91 

68.12 

61.65 

38.89 

61.07 

Srreed  Fector 

1.16 

1.26 

1.21 

1.21 

1.21 

Medien  Velue 

37.9 

73.6 

63.6 

39.0 

64.0 

90%  Less  Then 

42.3 

89.0 

79.0 

80.0 

77.0 

Herdness>  bv  eddition 

(Ce+Mo.  es  CeC03) 

(MDL-  1.0  mo/l-CeC03> 

No.  of  Semples 

9 

9 

11 

8 

11 

No.  Above  MDL 

9 

9 

11 

8 

11 

Arithmetic  Meen 

116. 1 

189.8 

171.0 

163.9 

169.0 

Stenderd  Devietion 

14.3 

37.0 

28.  1 

27.3 

27.  9 

Geometric  Meen 

113.3 

186.5 

168.9 

161.9 

166.9 

Srreed  Fector 

1.13 

1.21 

1.17 

1.17 

1.17 

Medien  Velue 

121 

198 

176 

138 

169 

90%  Less  Then 

130 

238 

212 

213 

.206 

Mesnesium 

(MDL-  0.1  mo/1 1 

No.  of  Semrles 

9 

9 

11 

8 

1  1 

No.  Above  MDL 

9 

9 

11 

8 

11 

Arithmetic  Meen 

6.  19 

3.76 

3.48 

3.43 

3.33 

Stenderd  Devietion 

0.33 

0.92 

0.96 

1.21 

1.  13 

Oeometric  Meen 

6.  17 

3.67 

3.38 

3.24 

3.  15 

Srreed  Fector 

1.08 

1.24 

1.28 

1.41 

1.40 

Medien  Velue 

6.1 

3.4 

3.2 

3.3 

3.2 

90%  Less  Then 

7.1 

3.  4 

3.  1 

3.3 

5.3 
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TABLE  0-4-3 


PROCESS  PERFORMANCE  - 

-  1  FEBRUARY  1983 

TO  16  MARCH  1983 

(PHASE  I IB) 

MAJOR 

CATIONS.  ANIONS. 

AND  NUTRIENTS 

(Continued) 

Dual  Media 

Final 

EEWTP 

Blended 

Sediaentation 

Filter 

Cmrbon  Column 

Finished 

Inf 1 u«nt 

Effluent 

Effluent 

Effluent 

Uat#r 

Potuiiua 

(MDL-  0.3  ae/1 ) 

No.  of  SaaPtes 

9 

9 

11 

3 

1 1 

No.  Above  MOL 

9 

9 

11 

3 

u 

Arithaetic  Moon 

4.12 

3.29 

3.55 

2.98 

3.54 

Standard  Deviation 

1.50 

1.45 

1.47 

1.29 

1.43 

Oaoaetric  Moan 

3.82 

3.02 

3.27 

2.77 

3.27 

Spread  Factor 

1.51 

1.50 

1.52 

1.44 

1.50 

Median  Value 

5.0 

2.7 

3.0 

2.3 

3.0 

POX  Laos  Than 

5.4 

5.3 

5.2 

5. 1 

5.  1 

Sodiua 

(MDL*  0. i  ae/1 > 

No.  of  Saar las 

9 

9 

11 

8 

11 

No.  Above  MDL 

9 

9 

11 

8 

11 

Arithaatic  Mean 

20.52 

20.22 

20.27 

19.70 

21.05 

Standard  Deviation 

5.88 

7.88 

5.36 

7.63 

6.63 

Oaoaetric  Mean 

19.64 

19.05 

19.59 

18.64 

20. 13 

Spread  Factor 

1.36 

1.40 

1.31 

1.38 

1.35 

Median  Value 

24.0 

18.6 

19.4 

18.5 

19.6 

90X  Lee*  Than 

25.5 

37.3 

25.5 

36.2 

25.6 

Atkal initv 

(MDL-  2.7  ae/1 -CaC03 > 
No.  of  Saarlee 

15 

12 

11 

No.  Above  MDL 

IS 

12 

11 

Arithaatic  Mean 

56.07 

105.83 

102.73 

Standard  Deviation 

11.74 

20.21 

21.02 

Oaoaetric  Mean 

54.90 

104.24 

100.99 

Spread  Factor 

1.23 

1.19 

1.20 

Median  Value 

60.0 

100.0 

90.0 

90%  Lee*  Than 

70.0 

140.0 

130.0 

Broaide 

(MDL-  0.003  ae/1 > 

No.  of  Saar 1  as 

15 

12 

11 

No.  Above  MDL 

6 

3 

2 

Arithaatic  Mean 

0.0121 

0.0061 

0.0033 

Standard  Deviation 

0.0191 

0.0094 

0.0056 

Oaoaetric  Mean 

0.0021 

0.0006 

0.0005 

Spread  Factor 

9.81 

12.21 

6.34 

Median  Value 

ND 

ND 

ND 

90X  Lees  Than 

0.027 

0.020 

0.003 

Chloride 

(MDL-  0. 1  ae/1 ) 

No.  of  Saaples 

15 

12 

11 

No.  Above  MDL 

15 

12 

1  1 

Arithaatic  Mean 

40.33 

42.  75 

46.00 

Standard  Deviation 

13.00 

14. 19 

14.  16 

Oaoaetric  Mean 

37.70 

40.35 

43.90 

Spread  Factor 

1.49 

1.42 

1.37 

Median  Value 

46.0 

37.0 

42.0 

POX  Lee*  Than 

53.0 

59.0 

63.0 

A 
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TABLE  0-4-3 


PROCESS  PERFORMANCE  - 
MAJOR 

Btandad 

Inf luant 

-  1  FEBRUARY  1983 
CATIONS.  ANIONS. 

(Continuad) 

Sadimantation 

Eff luant 

TO  16  MARCH  1983 
AND  NUTRIENTS 

Dual  Madia 
Filtar 

Eff luant 

(PHASE  I IB ) 

Final 

Carbon  Column 

Eff luant 

EEWTP 

Finishad 

Uatar 

Cyan i da.  Total 

<MDL«  O.OOS  ma/ 1 1 

No.  of  Samalaa 

11 

12 

No.  Abova  MOL 

4 

1 

Arithmatic  Maan 

0.0051 

0. 0028 

Standard  Oaviation 

0.0047 

0.0010 

Gaomatric  Maan 

0.0037 

Srraad  Factor 

2.32 

Madian  Valua 

NO 

ND 

90X  La*»  Than 

0.011 

ND 

Fluorida 


(MOL-  0.10  ma/l> 

No.  of  Samrlaa 

15 

12 

11 

No.  Abova  MOL 

IS 

12 

11 

Arithmatic  Maan 

0.36 

0.36 

0.23 

Standard  Oaviation 

0.15 

0.  14 

0. 13 

Qaomatric  Moan 

0.32 

0.33 

0.25 

Srraad  Factor 

1.72 

1.61 

1.69 

Madlan  Valua 

0.4 

0.4 

0.3 

90%  Last  Than 

0.5 

0.5 

0.4 

Nitroaan.  Nitrita  ♦  Nltrata 

(MOL-  0.02  ma/l-N) 

No.  of  Samnlas 

15 

12 

11 

11 

No.  Abova  MDL 

15 

12 

It 

11 

Arithmatic  Maan 

5.53 

4.88 

4.48 

4.83 

Standard  Oaviation 

2.92 

3.10 

2.93 

3.13 

Gaomatric  Maan 

4.48 

3.86 

3.56 

3.91 

Srraad  Factor 

2.07 

2.06 

2.01 

1.93 

Hadian  Valua 

7.0 

2.8 

3.2 

3.3 

90X  Laas  Than 

8.3 

8. 1 

8. 1 

9.0 

Nitroaan.  Ammonia 

(MOL-  0.02  ma/l-N) 

No.  of  Samalai 

15 

12 

11 

11 

No.  Abova  MOL 

12 

5 

5 

7 

Arithmatic  Maan 

0.151 

0.097 

0.073 

0.422 

Standard  Oaviation 

0.149 

0. 127 

0.097 

0.390 

Gaomatric  Maan 

0.091 

0.016 

0.021 

0.094 

Saraad  Factor 

3.27 

11.67 

7.45 

12.56 

Madian  Valua 

0.  10 

ND 

ND 

0.50 

90X  Las*  Than 

0.30 

0.20 

0.20 

0.80 

Nitroaan.  Total  Kjaldahl 
(HOC-  0.2  ma/l-N) 


No.  of  Samrlas 

15 

12 

11 

It 

No .  Abova  MDL 

15 

12 

1 1 

11 

Arithmatic  Maan 

0.88 

0.73 

0.70 

0.83 

Standard  Daviation 

0.39 

0.37 

0.39 

0.51 

Gaomatric  Maan 

0.82 

0.66 

0.61 

0.74 

Snraad  Factor 

1.45 

1.53 

1.68 

1.37 

Madian  Valua 

0.8 

0.6 

0.5 

1.1 

90X  Las#  Than 

1.7 

1.4 

1.2 

1.3 

TABLE  0-4-3 

PROCESS  PERFORMANCE  —  1  FEBRUARY  1983  TO  16  MARCH  1983  (PHASE  UB) 
MAJOR  CATIONS.  ANIONS.  AND  NUTRIENTS 
(Continued) 


Blended  Sediaentetion 

Influent  Effluent 


Duel  Medle 
Filter 
Effluent 


FI  net 

Cerbon  Column 
Effluent 


EEWTP 

Finished 

Meter 


Ortho  Phoerhete 

(MOL-  0.01  m*/1-P) 


No.  of  Semrles 

IS 

12 

11 

11 

No.  Above  MDL 

12 

1 

0 

0 

Arithmetic  Heen 

0.110 

0.010 

ND 

ND 

Stenderd  Devietion 

0.073 

0.019 

Geometric  Meen 

0.063 

Sr reed  Feet or 

4.04 

Medien  Velue 

0.15 

ND 

ND 

ND 

90X  Less  Then 

0.17 

ND 

NO 

ND 

Si 1  Ice 

(MDL-  0.2  me/1 > 


No.  of  Semrles 

IS 

12 

11 

No.  Above  MDL 

IS 

12 

11 

Arithmetic  Meen 

6.76 

S.  58 

5.27 

Stenderd  Devietion 

1.70 

1 .95 

1.78 

Geometric  Meen 

6. S3 

3.17 

4.94 

Srreed  Fector 

1.29 

1.53 

1.48 

Medien  Velue 

6.2 

5.1 

5.0 

POX  Less  Then 

8.7 

7.3 

7.2 

Sul  fete 


(MDL-  0.6  M/1  1 

No.  of  Semrles 

13 

12 

11 

No.  Above  MDL 

13 

12 

ll 

ArithMtic  Meen 

40.00 

37.67 

38.  18 

Stenderd  Devietion 

8.33 

7.77 

8.27 

Geometric  Meen 

39.07 

36.88 

37.31 

Srreed  Fector 

1.25 

1.23 

1.25 

Medien  Velue 
90%  Lee*  Then 


*7.0 


38.0 

47.0 


42.0 

47.0 


TABLE  G-4-4 

PROCESS  PERFORMANCE  —  1  FEBRUARY  1983  TO  16  MARCH  1983  (PHASE  I  IB) 

TRACE  METALS 


Blondod 

Inf luont 

SediMntation 

Eff luont 

Dual  Media 

Fi 1  tor 
Effluent 

Final 

Carbon  Coluisn 
Effluent 

EEWTP 

Finished 

Mater 

AltMlnuo 

(MOL-  0.003  M/n 

No.  of  Spool  00 

9 

9 

11 

8 

11 

No.  Abovo  MDL 

9 

8 

4 

4 

4 

Aritlootic  Moon 

0.2900 

0.  0439 

0.0082 

0.0183 

0.0182 

Standard  Doviotion 

0. 1948 

0.0242 

0.0103 

0.0301 

0.0287 

Oooaotrie  Moan 

0.2201 

0. 0320 

0.0017 

0.0038 

0.0014 

Spread  Factor 

2.30 

2.83 

8.32 

8.43 

20.35 

Hodian  Valuo 

0.270 

0.030 

ND 

ND 

ND 

POX  Last  Than 

0.650 

0.080 

0.020 

0.090 

0.050 

Antinonr 

(MDL-  0.0003  M/1  > 

No.  of  Saorlti 

1 

No.  Abovo  MDL 

0 

ArlthMtic  Moan 

ND 

Modian  Valuo 

ND 

POX  Las*  Than 

ND 

Arsenic 

(MOL-  0.0002  M/1 ) 


No.  of  Saaetes 

9 

9 

11 

8 

11 

No.  Above  MDL 

8 

9 

7 

4 

4 

ArlthMtic  Mean 

0.00039 

0.00029 

0.00017 

0.00016 

0. 00024 

Standard  Deviation 

0.00014 

0.00008 

0. 00006 

0.00007 

0.00030 

OeoMtric  Mean 

0.00038 

0.00028 

0.00020 

0.00019 

0.00013 

Spread  Factor 

1.40 

1.30 

1.17 

1.24 

2.81 

Median  Value 

0.0004 

0.0003 

0.0002 

ND 

ND 

90X  Less  Than 

0.0003 

0.0004 

0. 0002 

0. 0003 

0. 0003 

••Mu* 

(MOL-  0.002  M/1  > 


No.  of  Sauries 

9 

9 

11 

8 

11 

No.  Above  MDL 

9 

9 

11 

8 

11 

ArlthMtic  Mean 

0.0262 

0.0193 

0.0172 

0.0169 

0.0181 

Standard  Deviation 

0.0082 

0.0065 

0.0051 

0.0072 

0.0055 

OeoMtric  Mean 

0.0249 

0.0183 

0.0163 

0.0154 

0.0173 

Spread  Factor 

1.40 

1.40 

1.41 

1.36 

1.36 

Median  Value 

0.027 

0.018 

0.018 

0.016 

0.018 

90X  Less  Than 

0.036 

0.029 

0.022 

0.026 

0.025 

B»ryl 1 1  urn 

(MDL-  0.0008  M/l> 

No.  of  StkfUl  1 

No.  Abovo  MOL  0 


ArlthMtic  Moon 


NO 


TABLE  0-4-4 

PROCESS  PERFORMANCE  —  1  FEBRUARY  1983  TO  16  MARCH  1983  (PHASE  I  IB) 

TRACE  METALS 
(Continued) 


Dual  Media 

Final 

EEWTP 

Blended 

Sedimentation 

Fi  1  ter 

Carbon  Column 

Finished 

Influent 

Ef  f  1 uent 

Effluent 

Effluent 

Water 

Boron 

(MOL-  0.0040  me/1 > 
No.  of  Samples 

9 

9 

11 

8 

11 

No.  Above  MOL 

9 

9 

It 

3 

11 

Arithmetic  Moon 

0.02431 

0. 02824 

0.02290 

0. 02789 

0. 02278 

Standard  Deviation 

0. 00824 

0.01347 

0.01069 

0.01463 

0.01176 

Geometric  Moan 

0.02254 

0.02510 

0.02000 

0.02321 

0.01966 

Spread  Factor 

1.55 

1.66 

1.76 

2.03 

1.79 

Median  Value 

0.0263 

0.0244 

0.0261 

0.0247 

0.0233 

90X  Less  Than 

0.0331 

0.0478 

0.0306 

-  0.0531 

0.0402 

Cadmium!  furnace  AAS 

(MDL-  0.0002  me/1 ) 
No.  of  Sample* 

9 

9 

11 

8 

11 

No.  Above  MDL 

1 

0 

0 

0 

0 

Arithmetic  Mean 

0.00016 

ND 

ND 

ND 

ND 

Standard  Deviation 

0.00017 

Median  Value 

ND 

ND 

ND 

ND 

ND 

90X  Lee*  Than 

0.0006 

ND 

ND 

ND 

ND 

Chromium!  furnace  AAS 

(MDL-  0.0002  me/1 ) 
No.  of  Sample* 

9 

9 

11 

8 

n 

No.  Above  MDL 

9 

9 

11 

8 

10 

Arithmetic  Mean 

0.00948 

0.00821 

0.00431 

0.00413 

0. 00368 

Standard  Deviation 

0.00725 

0.00210 

0.00101 

0. 00072 

0.00146 

Geometric  Mean 

0.00577 

0.00792 

0.00420 

0. 00407 

0.00294 

Spread  Factor 

3.79 

1.33 

1.25 

1.18 

2.63 

Median  Value 

0.0107 

0.0088 

0.  0040 

0.0040 

0. 0038 

90X  Les*  Than 

0.0239 

0.0107 

0.0057 

0.0054 

0.0051 

Cobalt!  furnace  AAS 

(MDL-  0.0001  me/1 ) 
No.  of  Sample* 

1 

No.  Above  MDL 

1 

Arithmetic  Mean 

0. 00320 

Median  Value 

0.0032 

90X  Les*  Than 

0.0032 

Copper  x  f ?  ante  AAS 

(MDL*  0.0012  m»/l) 

No .  of  *>amp  1  e  i 

9 

9 

11 

3 

11 

No,  Above  MDL 

9 

3 

10 

6 

6 

Arithmetic  Mean 

0.00876 

0.00426 

0.00364 

0.00165 

0.00176 

Standard  Deviation 

0.00421 

0.00268 

0.00133 

0.00091 

0.00147 

Geometric  Mean 

0.00775 

0.00332 

0.0031S 

0.00160 

0.00136 

Spread  Factor 

1.67 

2.22 

1.30 

1.50 

2.22 

Median  Value 

0.0095 

0.0046 

0.0040 

0.0015 

0.0013 

90%  Les*  Than 

0.0135 

0.0031 

0.0059 

0.0035 

0.0035 

PROCESS  PERFORMANCE 


TABLE  0-4-4 

-  1  FEBRUARY  1983  TO  16  MARCH  1983  (PHASE  I  IB) 
TRACE  METALS 
(Continued) 


Duel  Media  Final  EEWTP 

Sedimentation  Filter  Carbon  Column  Finished 

Effluent  Effluent  Effluent  Water 


Iron 

(MDL-  0.003  me/l ) 

No.  of  Sammies 

9 

9 

11 

8 

11 

No.  Above  MM. 

9 

9 

10 

3 

5 

Arithmetic  Mean 

0.9911 

0.5100 

0.0486 

0.0077 

0. 0037 

Standard  Deviation 

0.5326 

0.2820 

0.0251 

0.0128 

0.0033 

Geometric  Mean 

0.8507 

0.4049 

0.0367 

0.0017 

0.0029 

Srread  Factor 

1.79 

2.24 

2.73 

6.67 

2.  22 

Median  Value 

0.960 

0.540 

0.053 

ND 

ND 

90%  Less  Than 

1.900 

0.960" 

0.065 

0.038 

0.006 

Lead 

(MDL- 


0.0003  lea/ 1 ) 


# 


No.  of  Sammies 

9 

9 

11 

8 

ii 

No.  Above  MDL 

9 

8 

5 

3 

3 

Arithmetic  Mean 

0.00341 

0.00177 

0.00042 

0.00029 

0.00037 

Standard  Deviation 

0. 00379 

0.00190 

0.00035 

0.00029 

0.00027 

Geometric  Mean 

0.00205 

0.00118 

0.00029 

0. 00022 

0.00030 

Smread  Factor 

2.82 

2.56 

2.52 

2.  19 

2.  13 

Median  Value 

0.0026 

0.0012 

ND 

ND 

ND 

90%  Less  Than 

0.0126 

0.0066 

0.0009 

0.0010 

0.0008 

Lithium!  flaiee  AAS 

(MDL-  0.0004  me/1) 

No.  of  Sammies 

9 

9 

11 

8 

u 

No.  Above  MDL 

9 

9 

11 

8 

u 

Arithmetic  Mean 

0.00371 

0. 00344 

0.00331 

0.00339 

0.00323 

Standard  Deviation 

0.00097 

0.00083 

0.00070 

0. 00087 

0.00082 

Geometric  Mean 

0.00358 

0.00335 

0.00324 

0. 00329 

0.00314 

Smread  Factor 

1.32 

1.26 

1.23 

1.28 

1.34 

Median  Value 

0.0040 

0.0034 

0.0034 

0.0029 

0.0036 

90*  Less  Than 

0.0049 

0.0045 

0. 0042 

0.0043 

0. 0039 

(MDL-  0.0010  m»/l ) 

No.  of  Sammies 

9 

9 

11 

8 

11 

No.  Above  MDL 

9 

9 

8 

3 

2 

Arithmetic  Mean 

0.10136 

0.02547 

0.00288 

0.00125 

0.00069 

Standard  Deviation 

0.07295 

0.01619 

0.00174 

0.00113 

0.00044 

Geometric  Mean 

0.07630 

0.02087 

0.00229 

0.00073 

0.00055 

Smread  Factor 

2.23 

1.94 

2.27 

2.81 

1.97 

Median  Value 

0.0864 

0.0248 

0.0032 

ND 

ND 

90%  Less  Than 

0. 2070 

0.0391 

0.0047 

0.0033 

0.0013 

Mercury 

(MOL-  0.00027  me/ 1 ) 

No.  of  Sammies 

9 

9 

11 

3 

11 

No.  Above  MDL 

2 

4 

3 

3 

2 

Arithmetic  Mean 

0.00017 

0.00046 

0.00061 

0.00043 

0.00031 

Standard  Deviation 

0.00007 

0.00051 

0.00127 

0. 00068 

0.  00039 

Geometric  Mean 

Not 

0.00024 

0. 00007 

0.00017 

0. 00004 

5mread  Factor 

Cal cu 1  ated 

3.  43 

9.  IS 

3 . 93 

3.51 

Median  Value 

ND 

NO 

NO 

ND 

ND 

90%  Less  Than 

0.0003 

0.0015 

0.0007 

1  9 

1  o 

i 

0.001 1 
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TABLE  0-4-4 

PROCESS  PERFORMANCE  —  1  FEBRUARY  1983  TO  16  MARCH  1983  (PHASE  IIB) 

TRACE  METALS 
(Continued) 


Duel  Medie 

Finel 

EEWTP 

Blended 

Sedimentetion 

Filter 

Cerbon  Column 

Finished 

Influent 

Effluent 

Effluent 

Effluent 

Meter 

Mol  Ybdenum 


(MOL*  0.002  me/1 > 

No.  of  Semrles 

1 

No.  Above  MOL 

0 

Arithmetic  Meen 

NO 

Medien  Velue 

NO 

90X  Lots  Thon  NO 


Nickel 

(MOL*  0.0010  me/1 1  ' 

No.  of  Semrles 

9 

9 

11 

8 

11 

No.  Above  MOL 

8 

4 

6 

4 

7 

Arithieetlc  Meen 

0.00602 

0.00371 

0.00412 

0. 00409 

0.00491 

Stenderd  Oevietion 

0.00437 

0.00743 

0.00322 

0. 00439 

0.00513 

Geometric  Meen 

0.00467 

0.00093 

0.00151 

0.00133 

0. 00236 

Srreed  Fector 

2.22 

11.38 

3.23 

6.41 

4.29 

Medien  Velue 

0.0046 

NO 

0.0030 

NO 

0.0042 

FOX  Less  Then 

0.0137 

0.0181 

0.0099 

0.0111 

0.0094 

Selenium 

(MOL-  0.0002  me/1 > 

No.  of  Semrles 

9 

9 

11 

8 

11 

No.  Above  rax. 

4 

3 

3 

4 

9 

Arithmetic  Meen 

0.00026 

0.0002? 

0.00039 

0.00029 

0. 00082 

Stenderd  Oevietion 

0.00019 

0.00040 

0.00058 

0.00034 

0.00061 

Geometric  Meen 

0.00020 

0.00011 

0.00017 

0.00019 

0. 00038 

Srreed  Fector 

2.27 

4.03 

3.76 

2.52 

2.36 

Medien  Vetue 

NO 

ND 

ND 

ND 

0.0008 

FOX  Less  Then 

0.0003 

0.0013 

0.0008 

0.0011 

0.0017 

Silveri  furnece  AAS 

(MOL-  0.0002  me/1) 

No.  of  Semrles 

9 

9 

11 

8 

il 

No .  Above  MOL 

7 

8 

0 

0 

0 

Arithmetic  Meen 

0.00081 

0.00032 

ND 

ND 

ND 

Stenderd  Oevietion 

0.00083 

0.00016 

Geometric  Meen 

0.00049 

0.00030 

Srreed  Fector 

3.00 

1.32 

Medien  Velue 

0.0006 

0.0003 

ND 

ND 

ND 

90X  Less  Then 

0.0023 

0.0006 

ND 

ND 

NO 

Thel 1 ium 

(MOL-  0.0009  me/1 > 

No.  of  Semrles 

1 

No.  Above  MOL 

0 

Arith»+tic  M#«n 

ND 

Medien  Velue 

NO 

FOX  Less  Then 

ND 

G-4-14 
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TABLE  G-4-4 


PROCES 

:?  PERFORMANCE 

—  1  FEBRUARY  1933  TO 

16  MARCH  1983 

(PHASE  1 IB ) 

TRACE  METALS 
( Continued ) 

Dual  Media 

Final 

EEWTP 

B1 andad 

Sedimentation 

Fi 1  ter 

Carbon  Column 

Finished 

Inf  1 uant 

Effluent 

Ef f 1 uent 

Ef f 1 uent 

Mater 

Tin 

( MDL=  0.0040  ■»»/!> 

No.  of  Seme 1 • s 

1 

No.  Above  MDL 

0 

Arithmetic  Mean 

ND 

Median  Value 

ND 

90%  Less  Than 

ND 

Titanium 

(MOL-  0.0020  m*/l) 

No.  of  Samples 

9 

9 

ii 

8 

11 

No.  Above  MDL 

7 

8 

0 

0 

0 

Arithmetic  Moan 

0.00923 

0.00889 

ND 

ND 

ND 

Standard  Deviation 

0.00754 

0.00532 

Geometric  Mean 

0. 00586 

0.00696 

S— reed  Factor 

3.06 

2.26 

Mad i an  Valua 

0.0072 

0.0097 

ND 

ND 

ND 

90%  Lass  Than 

0.0227 

0.0149 

ND 

ND 

ND 

Vanadium 

(MDL-  0.0020  ma/1 > 

No.  of  Sammies 

9 

9 

11 

8 

u 

No.  Above  MDL 

5 

8 

8 

6 

5 

Arithmetic  Maan 

0.00306 

0. 00803 

0. 00379 

0.00283 

0.00271 

Standard  Deviation 

0.00231 

0.00434 

0.00215 

0.00131 

0.00219 

Geometric  Maan 

0.00243 

0. 00682 

0.00340 

0.00281 

0.00195 

S-reed  Factor 

2.  17 

1.93 

1.79 

1.44 

2.46 

Madian  Valua 

0.0026 

0.0081 

0.0043 

0.0029 

ND 

90%  Lass  Than 

0.0070 

0.0139 

0. 0056 

0.0046 

0.0058 

Zinc!  llama  AAS 

(MDL-  0.0012  ma/1 ) 

No.  of  Sam-1  as 

9 

9 

11 

8 

il 

No.  Abova  MDL 

9 

9 

8 

4 

10 

frithmetic  Maan 

0.02013 

0.00729 

0.00445 

0.00208 

0.00768 

Standard  Daviation 

0.01322 

0.00490 

0.00426 

0.00159 

0.00588 

Geometric  Maan 

0.01407 

0.00557 

0.00279 

0.00143 

0.00537 

S-reed  Factor 

2.63 

2.22 

2.92 

2.70 

2.55 

Madian  Valua 

0.0214 

0.0078 

0.0041 

ND 

0.0036 

90%  Lass  Than 

0.0350 

0.0149 

0.0106 

0.0039 

0.0135 
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TABLE  0-4-3 

PROCESS  PERFORMANCE  —  1  FEBRUARY  1983  TO  16  MARCH  1983  (PHASE  I  IB) 
RADIOLOGICAL  PARAMETERS 


Blended 

Influent 


Grots  Alpha 

(MDL-  O. 1  eCi/1 > 
No.  of  Samples 
No.  Above  MDL 

Arithmetic  Mean 

Median  Value 
90X  Less  Than 


Gross  Alpha  2s  Error 
(MDL-  O. 1  pCi/1 ) 

No.  of  Samples 
No.  Above  MDL 

Arithmetic  Mean 
Standard  Deviation 

Geometric  Mean 
Spread  Factor 

Median  Value 
90X  Less  Than 


TABLE  G-4-6 

PROCESS  PERFORMANCE  —  1  FEBRUARY  1983  TO  16  MARCH  1933  (PHASE  I  IB) 
MICROBIOLOGICAL  PARAMETERS 


Blended  Sedimentation 

Influent  Effluent 

Dual  Media 

Fi 1  ter 

Ef f 1 uent 

Final 

Carbon  Column 
Effluent 

Ozonation 

Ef  f 1 uent 

EEWTP 

Finished 

Water 

Total  Coliform  (confirmed)!  1000.100.10  ml  tarab 

samrlesl 

(MDL-0.018  MPN/100  mlIUQL-24  MPN/100  ml) 

No.  of  Sample* 

12 

21 

No.  of  Positives 

6 

4 

No.  of  TNTC 

0 

0 

Gaomatric  Maan 

0.0174 

0.00?£ 

Spread  Factor 

2.64 

6.11 

Madian  Valua 

ND 

ND 

90X  Las*  Than 

0.080 

0.060 

Maximum  Value 

0.080 

0.090 

Total  Coliform  (confirmed)!  100.10.1  ml 
(MDL-O. 18  MPN/100  ml IUQL-240  MPN/100 
No.  of  Sample* 

tarab  sample*} 

ml  > 

5 

21 

No.  of  Po*itiva* 

3 

21 

No.  of  TNTC 

1 

1 

Gaomatric  Maan 

14.718 

11.019 

Spread  Factor 

13.55 

4.45 

Madian  Value 

92.00 

11.00 

90%  Lass  Than 

>UQL 

54.00 

Maximum  Valua 

>LBL 

>UQL 

Total  Coliform  (confir»«d)i  O. 1 .0.01 >0.001  ml  tarab  sample*} 
(MOL- 130  MPN/100  ml  IU0L-240000  MPN/100  m) 


No.  of  Samples  5 
No.  of  Positives  3 
No.  of  TNTC  O 

Gaomatric  Mean  2862.3 
Spread  Factor  5.59 

Madian  Valaie  2200 
90%  Last  Than  24000 
Maximum  Valua  24000 


Total  Coliform  (completed)!  1000.100.10  ml  tarab  sample*} 

(MOL— O. 018  MPN/100  mllUQL-24  MPN/100  ml) 

No.  of  Samples  12  13 

No.  of  Positives  6  1 

No.  of  TNTC  0  0 

Gaomatric  Maan  0.0175 

Spread  Factor  2.37 

Madian  Valua  ND  ND 

90%  Less  Than  0.050  ND 

Maximum  Valua  0.080  0.020 


Facal  Coliform  tconf irmedlt  1000.100.10  ml  tarab  samples} 

(MDL-0.018  MPN/100  mlSUCL-24  MPN/100  ml) 

No.  of  Samples  12  21 

No.  of  Positives  4  1 

No.  of  TNTC  0  0 

Oaomatric  Maan  Not 

Spread  Factor  Calculated 

Madian  Valua  ND  ND 

90%  Lata  Than  0.020  ND 

Maximum  Valua  0.020  0.040 


I 

I 


,v 


| 


i 
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TABLE  0-4-6 

PROCESS  PERFORMANCE  —  1  FEBRUARY  1983  TO  16  MARCH  1983  (PHASE  I  IB) 
MICROBIOLOGICAL  PARAMETERS 
(Continued) 


Blended 

Influent 


Sedimentat ion 
Effluent 


Duel  Media 
Fi 1  ter 
Effluent 


Final 

Carbon  Column 
Effluent 


Ozonation 

Effluent 


EEWTP 

Finished 

Mater 


Fecal  Coliform  (confirmed)*  100.10.1  ml  Cera 
(MDL-O. 18  MPN/100  ml 1UQL-240  MPN/100  ml) 
No.  of  Samples 
No.  of  Positives 
No.  of  TNTC 


Geometric  Mean 
Spread  Factor 


1.697 

73.58 


0.494 

14.46 


Median  Value 
90%  Less  Than 
Maximum  Value 


Fecal  Coliform  (confirmed)*  0.1.0.01.0.001  ml  Csrab  samples! 
( MOL *180  MPN/100  ml  I UQL-240000  MPN/100  m) 

No.  of  Samples  4 
No.  of  Positives  3 
No.  of  TNTC  O 


Geometric  Mean 
Spread  Factor 


709.4 

7.79 


Median  Value 
90%  Less  Than 
Maximum  Value 


Standard  Plate  Count*  1  ■ 
(HDL-1.0  colonies/ml) 
No.  of  Samples 
No.  of  Positives 


Geometric  Mean 
Spread  Factor 


184.5 

3.24 


Median  Value 
90%  Less  Than 
Maximum  Value 


Standard  Plate  Count*  0.01  ml  Csrab 
(HOLolOO  cel onies/ml ) 

No.  of  Samples  3 

No.  of  Positives  3 


Geometric  Mean 
Spread  Factor 


6693.8 

2.39 


Median  Value 
90%  Less  Than 
Maximum  Value 


04-18 
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TABLE  G-4-7 
PROCESS  PERFORMANCE 
2  FEBRUARY  1983  TO  16  MARCH  1983 
VIRUS  ASSAY 


(Monitorine  For  virus**  was  discontinued  after  Phase  IIA) 


1 


TABLE  0-4-10 

PROCESS  PERFORMANCE  —  1  FEBRUARY  1983  TO  16  MARCH  1983  (PHASE  I IB) 
SYNTHETIC  ORGANIC  CHEMICALS  --  HALOGENATED  ALKANES 


Blondod 

Inf luont 

Sodiaontotion 

Effluont 

Duo!  Radio 
Filtor 
Effluont 

Loot 

Cor bon  Column 
Effluont 

Finol 

Carbon  Coluan 
Effluont 

EEHTP 

Finished 

Motor 

Chi  or of oral  LLE  ECO 

(IOL-  0.1  ua/IIMOL- 

0.3  uo/1 1 

No.  of  Soar lot 

20 

24 

23 

24 

24 

24 

No.  Detected 

20 

24 

23 

24 

24 

24 

No.  Abovo  MOL 

19 

24 

23 

24 

24 

24 

Arithaotic  Moon 

1.89 

1.43 

1.42 

1.67 

2.07 

3.19 

Stondord  Doviotlon 

1.48 

0.96 

0.95 

0.62 

0.42 

1.14 

Qooaetric  Moon 

1.27 

1.11 

1.08 

1.56 

2.03 

2.99 

Srrood  Factor 

2.67 

2.17 

2.20 

1.46 

1.21 

1.44 

Motion  Volvo 

1.5 

1.6 

1.7 

1.8 

2.0 

2.6 

90X  Loss  Thon 

3.2 

2.8 

2.7 

2.5 

2.4 

4.6 

Chlsrefsrat  auras  fc  troa  OCMS 

IIBL-  0.1  uo/llMOL- 

0.2  us/1) 

No.  of  Soaalos 

3 

3 

3 

3 

No.  Dotoctod 

2 

2 

3 

3 

No.  Abovo  MOL 

2 

2 

3 

3 

Arithaotic  Moon 

1.78 

1.32 

1.87 

2.83 

Stondord  Doviotlon 

1.51 

1.33 

0.50 

1.11 

Gooaotric  Moon 

0.80 

0.72 

1.82 

2.69 

Srrood  Foctor 

5.80 

3.19 

1.25 

1.39 

Rodion  Voluo 

2.3 

1.8 

1.8 

2.7 

90*  Loss  Thon 

2.8 

2.7 

2.4 

4.0 

Moxiaua  Voluo 

2.8 

2.7 

2.4 

4.0 

Broaodlchloroaothono*  LLE  ECO 

(IDL-  0.1  uo/llMDL- 

O 

U 

c 

« 

No.  of  Soaalos 

20 

24 

23 

24 

24 

24 

No.  Dotoctod 

18 

22 

20 

24 

24 

24 

No.  Abovo  MOL 

io 

3 

3 

5 

3 

14 

Arithaotic  Moon 

0.34 

0.21 

0.21 

0.22 

0.21 

1.13 

Stondord  Oovlotlon 

0.31 

0.09 

0.10 

0.04 

0.03 

1.05 

Gooaotric  Moon 

0.32 

Not 

0.47 

Srrood  Foctor 

2.96 

Col culotod 

4.63 

Modion  Voluo 

NQ 

NQ 

NQ 

NQ 

NQ 

0.3 

90*  Loss  Thon 

1.2 

0.3 

0.3 

0.3 

0.3 

2.6 

Broaedichloroaethone*  purtt  It  troa  OCMS 
(IOL>  0.1  uo/llMDL"  0.2  us/l> 


No.  of  Soaalos 

3 

3 

3 

3 

No.  Dotoctod 

2 

2 

2 

2 

Ns.  Abovo  MOL 

2 

1 

0 

2 

Arithmetic  Noon 

0.43 

0. 13 

NQ 

1.22 

Stondord  Doviotlon 

0.43 

0.08 

1.05 

Qeoaetrlc  Moon 

0.33 

0.64 

Srrood  Foctor 

2.39 

4.47 

Modion  Voluo 

0.4 

NQ 

NQ 

1.5 

90*  Loss  Thon 

0.9 

0.2 

NQ 

2.1 

Moxiaua  Voluo 

0.9 

0.2 

NQ 

2.1 

lr«M<lcli1«roMthtnti  CLS  OCMS 

CIOL-  0.001  us/llMOL"  0.070  us/1  > 

M*.  of  IupIm  2 

No.  Dotoctod  2 

No.  ABovo  MOL  1 


3 

2 

1 


2 

2 

2 


2 

2 

1 


Arithaotic  Moon  0.0828 

Stondord  Deviation  0.0668 


0.0587 

0.0726 


OMtltfU  Moon 
Spread  Factor 


0. 1340  0. 1978 

0.0651  0.2295  •  - 

<- 

0. 1259 
1.43 


NO 

0.130 

0.130 


NQ 

0..140 
0.  140 


0.088  NQ 

0.180  0.360 

0.180  0.360 


<3-4-22 


Motion  Volvo 
90%  Loos  TkM 
MxiMO  Voloo 


TABLE  G-4-10 

PROCESS  PERFORMANCE  —  1  FEBRUARY  1983  TO  16  MARCH  1983  (PHASE  IIB> 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  ALKANES 
(Continued) 


Blended 

Influent 

Sedimentation 

Effluent 

Duet  Medie 
Filter 
Effluent 

Leed 

Cerbon  Column 
Effluent 

Finel 

Cerbon  Column 
Effluent 

EEUTP 

Finished 

Meter 

Di  bromoch | or ome thane f 

LLE~ECD 

( IDL-  0.1  us/llHDL* 

>  0.2  us/1 ) 

No.  of  Semeles 

20 

24 

23 

24 

24 

24 

No.  Detected 

10 

11 

11 

24 

5 

15 

No.  Above  MEL 

9 

2 

2 

0 

0 

11 

Arithmetic  Neon 

0.36 

0.10 

0.  10 

NQ 

NQ 

1.15 

Stenderd  Deviotion 

0.45 

0.06 

0.06 

1.28 

Geometric  Moon 

0.17 

0.21 

Served  Fector 

3.86 

11.38 

Hedien  Velue 

NO 

ND 

ND 

NQ 

ND 

NQ 

FOX  Lee*  Then 

O.F 

NQ 

NQ 

NQ 

NQ 

2.8 

Dibromoch) oromethenei 

eurse  i  tree 

GCMS 

(IDL-  0.1  m/tlHDL* 

1  0.4  us/1 ) 

No.  of  Semeles 

3 

3 

3 

3 

No.  Detected 

2 

0 

0 

2 

No.  Above  MDL 

1 

0 

0 

Arithmetic  Meen 

0.23 

ND 

ND 

1.02 

Stenderd  Devietion 

0.18 

0.98 

Geometric  Meen 

0.77 

Served  Fector 

2.56 

Hedien  Velue 

NQ 

ND 

ND 

1.0 

FOX  Lees  Then 

0.4 

ND 

ND 

2.0 

Meximum  Velue 

0.4 

ND 

ND 

2.0 

Dlbromochloromethenei 

CLS  GCMS 

(IDL-  0.001  us/ltMQL-  0.050  u*/l> 

No.  of  Semeles 

2 

3 

2 

2 

No.  Detected 

1 

2 

2 

2 

No.  Above  MDL 

1 

1 

1 

1 

Arithmetic  Meen 

0.0802 

0.1120 

0. 0452 

0. 072c 

Stenderd  Devietion 

0.1128 

0.1719 

0.0279 

0.066£ 

Hedien  Velue 

ND 

NQ 

NQ 

NQ 

FOX  Less  Then 

0.160 

0.310 

0.065 

0.  120 

Meximum  Velue 

0.160 

0.310 

0.065 

0.  120 

Bromoformt  LLE  ECO 

(IDL-  0.1  uo/IIHDL- 

'  0.2  us/1 ) 

No.  of  Semeles 

20 

24 

23 

24 

24 

24 

No.  Detected 

2 

0 

0 

0 

0 

10 

No.  Above  MDL 

2 

0 

0 

0 

0 

10 

Arithmetic  Meen 

0.08 

NO 

ND 

ND 

ND 

0.30 

Stenderd  Oevietion 

0.08 

0.31 

Geometric  Meen 

0.  18 

Served  Fector 

3.48 

Hedien  Velue 

ND 

ND 

ND 

ND 

ND 

ND 

FOX  Less  Then 

ND 

ND 

ND 

ND 

ND 

0.7 

Bromefermi  eurse  It  tree 

GCMS 

(IDL-  0.1  us/ltMDL-  0 

.6  uo/1 ) 

Mo.  of  Semeles 

3 

3 

3 

3 

Mo.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Meen 

ND 

ND 

NO 

ND 

Hedien  Velue 

ND 

ND 

ND 

ND 

FOX  Less  Then 

ND 

ND 

ND 

ND 

Hex i mum  Velue 

ND 

ND 

ND 

ND 

'~V. 


TABLE  G— 4-10 

PROCESS  PERFORMANCE  —  1  FEBRUARY  1983  TO  16  MARCH  1983  (PHASE  I  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOQENATED  ALKANES 
(Continued) 


Blended 

Influent 


Sedimentation 

Effluent 


Dual  Media 
Filter 
Effluent 


Lead 

Carbon  Column 
Effluent 


Final 

Carbon  Column 
Effluent 


EEWTP 

Finished 

Water 


:*vr 


TABLE  0-4-10 

PROCESS  PERFORMANCE  --  1  FEBRUARY  1983  TO  16  MARCH  1983  (PHASE  1  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  --  HAL OGE MATED  ALKANES 
(Continued  > 


Blended 

Influent 

Sedimentation 

Effluent 

Dual  Media 
Filter 
Effluent 

Lead 

Carbon  Column 
Effluent 

Final 

Carbon  Column 
Effluent 

EEWTP 

Finished 

Mater 

Cerbon  Tetrach 1  or  idol 

LLE  ECO 

(IDL-  0.1  ue/llMOL-  0.2  ue/1  ) 

No.  of  Suplel 

20 

24 

23 

24 

24 

24 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

0 

0 

Arithaetic  Meen 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90X  Lees  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Carbon  Tetrachl  oridei  punt  li  trip  OCMS 
(IDL-  0.3  us/llMDL-  0.9  ue/1  ) 


No.  of  tieplet 

3 

3 

3 

3 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

POX  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

Chloroaethanet  Puree  <■ 

tram  OCMS 

(IDL-  0.1  us/llfElL- 

0. 

4  us/1) 

No.  of  Sas^les 

3 

3 

3 

3 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

O 

0 

Arithmetic  Mean 

NO 

NO 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

NO 

ND 

ND 

ND 

Dichlorodif luorosMthanet 

nurse  fc  trap  OCMS 

( IDL-  0.1  ue/1 f MDL-NA 

us/1  > 

No.  of  Sammies 

3 

3 

3 

3 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

O 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

>oX  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

Diehl troMthtnt  (Methylene  chloride)!  Pune  t>  tree  OCMS 
(IDL-  0.1  ue/HMOL-  2.0*us/l> 


No.  of  Sammies 

3 

3 

3 

3 

No.  Detected 

1 

0 

1 

0 

Ho.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

NO 

NQ 

ND 

Median  Value 

ND 

ND 

ND 

ND 

POX  Less  Than 

NO 

ND 

NQ 

ND 

Maximum  Value 

NO 

ND 

NQ 

ND 

G-4-25 
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TABLE  0-4-10 

PROCESS  PERFORMANCE  --  1  FEBRUARY  1983  TO  16  MARCH  1983  (PHASE  I  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  ALKANES 
(Continued) 


Blended 

Influent 

Sedimentation 

Effluent 

Dual  Media 
Filter 
Effluent 

Lead 

Carbon  Column 
Effluent 

Final 

Carbon  Column 
Effluent 

EEWTP 

Finished 

Mater 

Iodoform!  eurse  (■ 

trap  GCMS 

(IDL-  0.1  us/1 IMDL-NA  us/1) 

No.  of  Samples 

3 

3 

3 

3 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

NO 

NO 

Maximum  Value 

ND 

ND 

ND 

ND 

Triehlorof 1 uoromethanei 

purse  li  trap  GCMS 

(IDL-  0.1  us/llMDL- 

0.4  us/1 ) 

No.  of  Samples 

3 

3 

3 

3 

No.  Detected 

2 

1 

0 

1 

No.  Above  MOL 

2 

1 

0 

1 

Arithmetic  Mean 

0.62 

0.23 

NO 

0.27 

Standard  Deviation 

0.70 

0.32 

0.38 

Oeosietric  Mean 

0.50 

Spread  Factor 

2.23 

Median  Value 

0.4 

ND 

ND 

ND 

902  Less  Than 

1.4 

0.6 

ND 

0.7 

Maximum  Value 

1.4 

0.6 

NO 

0.7 

Chloroethanei  purse  t  tree  GCMS 
(IDL-  0.1  us/1 (MDL-  0.2  us/1) 


No.  of  Samples 

3 

3 

3 

3 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

ND 

902  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

NO 

1 .2-Dibromoethanei  purse 
(IDL-  0.1  us/llMDL-  0. 
No.  of  Samples 

&  trap  GCMS 

1  us/1) 

3 

3 

3 

3 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90*  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

1.2-Dibromoethanei  CLS 

GCMS 

(IDL-  0.002  us/1 (MDL 

-  0.050  us/1 ) 

No.  of  Samples 

2 

3 

2 

2 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value  . 

ND 

ND 

ND 

ND 

G-4-26 


TABLE  0-4-10 

PROCESS  PERFORMANCE  --  1  FEBRUARY  1983  TO  16  MARCH  1983  (PHASE  I  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  ALKANES 
(Continued) 


Blondod  Sodiaontotion 

Influont  Effluont 

Duol  Modlo 
Filtor 
Effluont 

Lood 

Corbon  Column 
Effluont 

Finol 

Corbon  Column 
Effluent 

EEWTP 

Finished 

Motor 

It 1-DiChloroethonei  pur>«  &  tror  OCRS 
(IDL-  0.1  uo/HMOL-  0.6  uo/1) 

No.  of  Soaples  3 

3 

3 

3 

No.  Detected 

0 

0 

0 

0 

No.  Above  K)L 

0 

0 

0 

0 

Arithaotic  Moon 

ND 

ND 

ND 

ND 

Rodion  Voluo 

NO 

ND 

ND 

ND 

90X  Loss  Thon 

ND 

ND 

ND 

ND 

Moxiaua  Voluo 

ND 

ND 

ND 

ND 

1.2-Dichloroethonei  puroo  fc  trop  OCRS 
(IDL-  0.1  ue/1«H0L-  0.4  uo/1) 

No.  of  Soaples  3 

3 

3 

3 

No.  Dotoctod 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithaotic  Moon 

ND 

NO 

ND 

ND 

Modion  Voluo 

ND 

ND 

ND 

ND 

90X  Loss  Thon 

ND 

ND 

ND 

ND 

Moxiaua  Voluo 

ND 

ND 

ND 

ND 

Hoxochloroothonol  puroo  b  trop  OCRS 
(IDL-  0.1  uo/llMDL-NA  uo/1  > 

No.  of  Soap  1  OS  3 

3 

3 

3 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

0 

Arithaotic  Moon 

ND 

ND 

ND 

ND 

Rodion  Voluo 

ND 

ND 

ND 

ND 

FOX  Loss  Thon 

ND 

ND 

ND 

ND 

Moxiaua  Voluo 

ND 

ND 

ND 

Hoxochloroothonol  CLS  OCRS 

(IDL-  0.010  us/HHDL-  0.050  uo/1  > 

No.  of  Soaotos  2 

3 

2 

2 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MOL 

0 

0 

0 

0 

Aritlusotlc  Moon 

ND 

ND 

ND 

ND 

Modion  Voluo 

ND 

ND 

ND 

ND 

FOX  Loss  Thon 

NO 

ND 

ND 

ND 

Moxiaua  Voluo 

ND 

ND 

ND 

ND 

Hoxochloroothonol  B«*«  n«ut.  LLE  OCRS 


( IDL-  0.3  uo/1 1  MOL-  7.S  U9/1) 


No.  of  Soaples 

1 

1 

1 

No.  Dotoctod 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

Arithaotic  Moon 

NO 

ND 

ND 

Modion  Voluo 

ND 

ND 

ND 

FOX  Loss  Thon 

ND 

ND 

ND 

Moxiaua  Voluo 

ND 

ND 

ND 

TABLE  0- 4-10 

PROCESS  PERFORMANCE  —  1  FEBRUARY  1983  TO  16  MARCH  1983  (PHASE  I  IB) 


SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  ALKANES 
(Continued) 

Dual  Media  Lead 

Blended  Sedimentation  Filter  Carbon  Column 

Influent  Effluent  Effluent  Effluent 

Final 

Carbon  Column 
Effluent 

EEWTP 

Finished 

Mater 

1 ■ 1.2.2-Tetrachl oroethane:  puree  & 

trap  GCMS 

( IDL-  0.1  ue/HMDL- 

0.2  ue/1 ) 

No.  of  Samples 

3 

3 

3 

3 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

1> 1>2.2-Tetrachl oroethanei  CLS  GCMS 

< IDL*  0.001  ue/UHOL-  0.050  ue/1) 

No.  of  Samples 

2 

3 

2 

2 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

NO 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

1.1. 1-Trichl oroethane! 

puree  h  trap  GCMS 

(IDL-  0.1  ue/1 TMDL— 

0.2  ue/1) 

No.  of  Samples 

3 

3 

3 

3 

No.  Detected 

2 

2 

2 

1 

No.  Above  MDL 

2 

1 

0 

0 

Arithmetic  Mean 

0.18 

0.13 

NQ 

NQ 

Standard  Deviation 

0.13 

0.08 

Geometric  Mean 

0.22 

Spread  Factor 

1.30 

Median  Value 

0.2 

NO 

NO 

ND 

90X  Less  Than 

0.3 

0.2 

NQ 

NQ 

Maximum  Val ue 

0.3 

0.2 

NQ 

NQ 

1. 1.2-Trlchloroethanei 
(IDL-  0.1  ue/HMDL- 
No.  of  Samples 

puree  fc  trap  GCMS 

0.1  „e/l) 

3 

3 

3 

3 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

1 • 1 .2-Tri chi oroethane! 
(IDL-  0.001  ue/liMDL 
No.  of  Samples 

CLS  GCMS 
.-  0.070  ue/1 ) 

2 

3 

2 

2 

No.  Detected 

0 

0 

0 

0 

NO.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 
90X  Lett  Than 
Maxi »ua  Value 


NO 

ND 

NO 


ND 

NO 

NO 


ND 

ND 

NC 


ND 

ND 

ND 
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TABLE  0-4-10 

PROCESS  PERFORMANCE  —  1  FEBRUARY  1983  TO  14  MARCH  1983  < PHASE  I  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOOENATED  ALKANES 
(Continued) 


Blended  Sedimentation 

Influent  Effluent 

Dual  Media 
Filter 
Effluent 

Lead 

Carbon  Column 
Effluent 

Final 

Carbon  Column 
Effluent 

EEWTP 

Finished 

Mater 

1 . 2-Dibromo-3-chl oropropane*  purse  <■  trap  OCHS 
(IDL-  0.1  us/1 1MDL-  0.2  us/1 > 

No.  of  Samples  3 

3 

3 

3 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

NO 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

1.2-Dichloropropanei  purse  Si  trap  OCHS 

(IDL-  0.1  us/UHDL-  0. 

2  us/1 ) 

No.  of  Samples 

3 

3 

3 

3 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

1.2-Dichloropropanei  CLS 

OCHS 

(IDL-  0.001  US/ 1 I  MDL— 

0.080  us/1 ) 

No.  of  Samples 

2 

3 

2 

2 

No.  Detected 

0 

0 

0 

0 

No .  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 
90%  Less  Than 
Maximum  Value 


ND 

NO 

NO 


ND 

ND 

ND 


ND 

ND 

ND 


ND 

ND 

ND 


TABLE  0-4-11 

PROCESS  PERFORMANCE  --  I  FEBRUARY  1983  TO  16  MARCH  1983  (PHASE  IIB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  ALKENES 


Blondod  Sodiaontotion 

Influent  Effluent 

Dual  Medio 
Fi Itor 
Effluent 

Load 

Carbon  Coluan 
Effluent 

Finol 

Cor bon  Coluan 

Ef f 1 uont 

EEWTP 

Finished 

Motor 

Chloroethene  (Vinyl 

chloride)!  puroo  8  trap  OCMS 

(IDL-  0.1  uo/UMDL-  0.3  UP/1) 

No.  of  Swp1<i 

3 

3 

3 

3 

No.  Dptoctpd 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmtic  Moon 

NO 

NO 

ND 

ND 

Modion  Voluo 

NO 

NO 

ND 

ND 

90*  Loss  Thon 

NO 

NO 

ND 

ND 

Maxima  Voluo 

NO 

ND 

ND 

NO 

1 . 1-01  chi oroothonoi 

puroo  8  trap  OCMS 

(IDL-  0.1  ue/llMDL-  O.S  up/  1  ) 

No.  of  Soaptes 

3 

3 

3 

3 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arlthaotic  Moon 

NO 

NO 

ND 

ND 

Modion  Voluo 

NO 

ND 

ND 

ND 

90*  Loos  Thon 

NO 

NO 

ND 

ND 

Moxiaua  Voluo 

NO 

NO 

NO 

ND 

cis-1  >2-Dichloroothonoi  puroo  It  trap  OCHS 

(IDL-  0.1  uo/llMDL-NA  uP/1 ) 

No.  of  Saaplos 

3 

3 

3 

3 

No.  Ootoctod 

1 

1 

0 

0 

No.  Abovo  MOL 

0 

0 

0 

0 

Arlthaotic  Moon 

NO 

NO 

NO 

ND 

Modion  VOluo 

NO 

NO 

NO 

ND 

90*  Loss  Thon 

NO 

NO 

ND 

ND 

Moxiaua  Voluo 

NO 

NQ 

ND 

ND 

trons-1.2-01chl oroothonoi  puroo  8  trap  OCHS 

(IDL-  0.1  uo/HMDL—  0.3  UP/1  > 

No.  of  Sarnies 

3 

3 

3 

3 

No.  Ootoctod 

0 

0 

0 

0 

No.  Abovo  MOL 

0 

0 

0 

0 

Arlthaotic  Moon 

NO 

NO 

ND 

ND 

Modion  Voluo 

ND 

NO 

ND 

NO 

90*  Lost  Thon 

NO 

NO 

ND 

ND 

Moxiaua  Voluo 

NO 

ND 

ND 

ND 

Tetrochl oroothonoi  1  IF  ECO 


(IOL-  0.1  up/ 1 1 MOL"  0.4  up/ 1 ) 


No.  of  Soaplos 

20 

24 

23 

24 

24 

24 

No.  Detected 

20 

24 

23 

24 

11 

0 

No.  Above  MOL 

13 

12 

10 

0 

0 

0 

Arithmtic  Noon 

1.34 

0.83 

0.72 

NO 

NQ 

ND 

Stondord  Deviation 

1.43 

0.83 

0.71 

Geeaetric  Moon 

0.79 

0.43 

0.36 

Spread  Factor 

3.73 

3.47 

3.44 

Median  Value 

0.9 

NQ 

NQ 

NQ 

ND 

ND 

90*  Loss  Thon 

3.3 

2.4 

1.9 

NQ 

NQ 

ND 

G-4-30 
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TABLE  0-4- tl 

PROCESS  PERFORMANCE  —  1  FEBRUARY  1983  TO  16  MARCH  1983  (PHASE  I  IB  > 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOOENATED  ALKENES 
(Continued) 


Blended 

Influent 


Sedimentation 

Effluent 


Duel  Medie 
Fi  I  ter 
Ef f l uent 


Leed 

Cerbon  Column 
Effluent 


Finel 

Cerbon  Column 
Effluent 


EEWTP 

Finished 

Meter 


1 

Tetrachl  oroethenei  puree  It  tree  OCMS 

_ 

1 

(IDL-  0.2  ue/1IMDL« 

0.3  us/I ) 

No.  of  Seamlee 

3 

3 

3 

3 

No.  Detected 

2 

2 

0 

0 

1 

No.  Above  HDL 

2 

2 

0 

0 

Arithmetic  Meen 

1.33 

1.10 

ND 

NO 

Standard  Deviation 

1.07 

0.93  • 

j 

Geometric  Meen 

1.04 

0.91 

Spread  Factor 

2. 32 

2.27 

Median  Value 

1.9 

1.2 

ND 

ND 

90X  Lees  Than 

2.0 

2.0 

ND 

ND 

Maximum  Value 

2.0 

2.0 

ND 

ND 

Tetrachl oroethenei  CLS 

OCMS 

< IDL-  0.010  US/IIMOL-  0.020  ue/1 > 

No.  of  Samples 

2 

3 

2 

2 

No.  Detected 

2 

3 

2 

2 

No.  Above  MDL 

2 

3 

2 

2 

Arithmetic  Mean 

0.2300 

0. 1533 

0.0680 

0.0900 

Standard  Deviation 

0. 1273 

0.0377 

0.0134 

0.0424 

l 

Geometric  Mean 

0.2117 

0.  1469 

0.0667 

0.0849 

Spread  Factor 

1.S1 

1.33 

1.21 

1.41 

Median  Value 

0.140 

0.120 

0.033 

0.060 

90X  Less  Than 

0.320 

0.220 

0.081 

0.  120 

Maximum  Value 

0.320 

0.220 

0.081 

0.  120 

Ml 

Trichloroethenei  LLE  ECO 

(IDL-  0.1  ue/llMDL- 

0.3  us/1  ) 

No.  of  Samples 

20 

24 

23 

24 

24 

24 

No.  Detected 

13 

14 

13 

2 

1 

0 

No.  Above  tUX. 

1 

0 

0 

0 

0 

0 

1 

Arithmetic  Mean 

0.13 

NQ 

NQ 

NQ 

NQ 

ND 

I 

Standard  Deviation 

0.08 

1 

Median  Value 

NO 

NO 

NQ 

ND 

ND 

ND 

| 

90Z  Less  Than 

NO 

NQ 

NQ 

ND 

ND 

ND 

Trichloroethenei  purse 

*  trap  OCMS 

■ 

(IDL-  0.1  us/llHDL- 

0.7  us/1) 

H 

No.  of  Samples 

3 

3 

3 

3 

1 

No.  Detected 

2 

2 

0 

0 

1 

No .  Above  MDL 

0 

0 

0 

0 

| 

Arithmetic  Mean 

NO 

NQ 

NO 

ND 

i 

Median  Value 

NO 

NQ 

ND 

ND 

u 

90X  Less  Than 

NQ 

NQ 

ND 

ND 

I 

Maximua  V*1 u# 

NQ 

NO 

ND 

ND 

1 

Trichloroethenei  CLS  GCMS 

1 

(IDL-  0.001  us/ 1 ‘ MDL-  0.130  us/1) 

9 

No.  of  Samples 

2 

3 

2 

9 

No.  Detected 

0 

0 

0 

0 

i 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

NO 

ND 

1 

Median  Value 

ND 

ND 

NO 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

I  jfk: 

1 

- - - - _ _ - _ _ 

TABLE  0-4-11 

PROCESS  PERFORMANCE  --  1  FEBRUARY  1983  TO  16  MARCH  1983  (PHASE  I  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  HAL OGE MATED  ALKENES 
(Continued) 


Blended 

Influent 

Sedisientetion 

Effluent 

Dual  Media 
Filter 
Effluent 

Lead 

Carbon  Coluan 
Ef  f 1 uent 

Final 

Carbon  Coluan 
Effluent 

EEWTP 

Finished 

Water 

ci»-l  .  2-Oichl  OPOFfOMIHl 

Puree  & 

tree  CCMS 

( IDL-  0.1  ue/!tMDL«NA 

ue/1  > 

No.  of  Sutlo 

3 

3 

3 

3 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MOL 

0 

0 

0 

0 

Ar  1 1 hae tic  Mean 

NO 

NO 

NO 

NO 

Median  Value 

NO 

NO 

NO 

NO 

90X  Los  Than 

NO 

NO 

NO 

ND 

Maxiaua  Value 

NO 

NO 

NO 

ND 

cis-1 »3-Dichloropropene< 

puree  &  trap  GCMS 

(IDL-  0.1  ue/HHOL-  0. 

1  ue/1 > 

No.  of  Saaples 

3 

3 

3 

3 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithaetic  Mean 

NO 

ND 

ND 

ND 

Median  Value 

ND 

NO 

ND 

NO 

90X  Less  Than 

ND 

ND 

ND 

ND 

Max leu a  Value 

NO 

ND 

ND 

ND 

trans-1.3-Dichloropropenei  puree  It  trap  GCMS 

(IDL-  0.1  ue/UMDL- 
No.  of  Saaples 

0.2  ua/1 ) 

3 

3 

3 

3 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithaetic  Mean 

ND 

NO 

ND 

NO 

Median  Value 

ND 

NO 

ND 

ND 

90X  Less  Than 

ND 

NO 

ND 

NO 

Maxiaua  Value 

NO 

ND 

ND 

ND 

Hexechlorobutadienei 

puree  (■  trap  GCMS 

( IDL-  1.0  ue/llHDL-NA 

ue/1 ) 

No.  of  Saaples 

3 

3 

3 

3 

No.  Detected 

0 

0 

0 

o 

No.  Above  MOL 

0 

0 

0 

0 

Arithaetic  Mean 

ND 

ND 

ND 

NO 

Median  Value 

ND 

NO 

NO 

ND 

901  Less  Than 

ND 

NO 

ND 

ND 

Maxiaua  Value 

NO 

NO 

ND 

ND 

Mexach 1 orobutadiene • 

CLS 

GCMS 

(IDL-  0.001  ue/MMOL- 

0.050  ue/1 ) 

No.  of  Saaples 

2 

3 

2 

2 

No.  Detected 

0 

0 

0 

0 

Noe  Abov#  WDL 

0 

0 

0 

0 

Arithaetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

NO 

NO 

ND 

902  Less  Than 

NO 

ND 

ND 

ND 

Maxiaua  Value 

ND 

NO 

ND 

ND 

TABLE  0-4-11 

PROCESS  PERFORMANCE  —  1  FEBRUARY  1983  TO  16  MARCH  1983  (PHASE  IIB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  ALKENES 
(Continued) 


BUndtd 

Influent 

Sedimentation 

Effluent 

Dual  Media 
Fi 1  ter 
Effluent 

Lead 

Carbon  Column 
Effluent 

Final 

Carbon  Column 
Effluent 

EEWTP 

Finished 

Mater 

Hexachl orobutadienei  Be* '  nout.  LLE 

GCMS 

( IDL”  1.0  u*/11HDL-12.0  ue/1  ) 

No.  of  Samel ee 

1 

1 

1 

No.  Dotoctod 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

NO 

ND 

90X  Lose  Than 

ND 

ND 

ND 

Ntxleua  Val ue 

ND 

ND 

ND 

TABLE  0-4-12 

PROCESS  PERFORMANCE  --  1  FEBRUARY  1983  TO  16  MARCH  1983  (PHASE  JIB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hat osenated > 


Dual  Madia  Final  EEWTP 

Blandad  Filter  Carbon  Column  Finlahod 

Influent  Effluent  Effluent  Water 


Benzene!  purse  !■  tram  OCHS 

( IDL”  0.1  ue/llMDL-  0.1 

ue/1 1 

No.  of  Sample* 

3 

3 

3 

3 

No.  Detected 

0 

0 

0 

0 

No.  Above  HDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

Ml 

ND 

ND 

ND 

90*  Le*a  Than 

ND 

ND 

NO 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

Ethenvl benzene!  puree  It  tram  OCHS 


( IDL-  o.l  ue/UHOL-NA  ue/1) 


No.  of  Samples 

3 

3 

3 

3 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

ND 

90*  Less  Than 

ND 

NO 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

(IDL-  0.005  u*/1 1  MDL- 

0.020  us/1 1 

No.  of  Samples 

2 

3 

2 

2 

No.  Detected 

2 

3 

2 

2 

No.  Above  HDL 

2 

2 

1 

0 

Arithmetic  Mean 

0.0335 

0.0362 

0.0262 

NQ 

Standard  Deviation 

0.0120 

0.0209 

0.0194 

Geometric  Mean 

0.0324 

0.0319 

Spread  Factor 

1.30 

1.82 

Median  Value 

0.025 

0.044 

NO 

NO 

90*  Less  Than 

0.042 

0.052 

0.040 

NQ 

Maximum  Value 

0.042 

0.052 

0.040 

NQ 

Ethvl  benzene!  purse  It  trap 

GCMS 

(IDL-  0.1  us/1 (HDL-  0.1 

ue/1  > 

No.  of  Samples 

3 

3 

3 

3 

No.  De.tected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Aritlusetic  Mean 

NO 

NO 

NO 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90*  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

Ethylbenzene!  CLS  GCMS 
(IDL-  0.005  us/ 1 1 MOL— 
No.  of  Samples 

0.040  us/1) 

2 

3 

2 

2 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 
90*  Le*»  Than 
Maximum  Value 


ND 

ND 

ND 


Ml 

NO 

NO 


ND 

ND 

ND 


ND 

ND 

ND 


TABLE  0-4-12 

PROCESS  PERFORMANCE  —  1  FEBRUARY  1983  TO  16  MARCH  1983  (PHASE  IIB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hoi ooonoted > 


• 

Blondod 

Inf luont 

(Continued) 

Duo!  Modio 
Filter 
Effluent 

Fino! 

Carbon  Coluan 
Effluent 

EEWTP 

Finished 

Motor 

Propvlbenzenei  puroo  A  trap  OCHS 
(IDL-  0.1  us/IIHDL-  0.3  uo/1> 

No.  of  Sup  1  os  3 

3 

3 

3 

No.  Dotoetod 

0 

0 

0 

0 

No.  Abovo  MIL 

0 

0 

0 

0 

Arlthaotlc  Moon 

ND 

NO 

ND 

NO 

Hod ion  Value 

NO 

ND 

ND 

ND 

90%  Looo  Thon 

NO 

ND 

ND 

ND 

Hoxiaua  Voluo 

ND 

NO 

ND 

ND 

Propvlbonzonoi  CLS  OCHS 
( IDL-  0.001  ue/IIHDL- 
No.  of  Soaplos 

0.010  uo/1 > 

2 

3 

2 

2 

No.  Dotoetod 

0 

0 

0 

0 

No.  Abovo  MOL 

0 

0 

0 

0 

Arithaotic  Moon 

ND 

ND 

ND 

ND 

Modion  Voluo 

ND 

ND 

ND 

ND 

90%  Los*  Thon 

ND 

ND 

ND 

ND 

Hoxiaua  Voluo 

ND 

ND 

ND 

ND 

Toluene!  ruroe  t<  trap  GCMS 

< IDL-  0.1  uo/1 J MDL-  0.1  uo/l> 


No.  of  SupUi  3 
No.  Detected  0 
No.  Abovo  MDL  O 

Arithaotic  Moon  NO 


Stondord  Ooviotion 


3  3  3 

110 
1  1  O 

0.07  0.07  HD 

0.03  0.03 


Modion  Voluo 

ND 

ND 

ND 

ND 

90%  Loss  Than 

ND 

0.1 

0.1 

ND 

Hoxiaua  Voluo 

ND 

0.1 

0.1 

ND 

Toluene!  CLS  OCHS 


( IDL-  0.020  u*/ltMDL- 
No.  of  Sosrlos 

0.090  uo/1 ) 

2 

3 

2 

2 

No.  Detected 

0 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

0 

Arithaotic  Moon 

ND 

ND 

ND 

ND 

Modion  Voluo 

ND 

ND 

ND 

ND 

90%  Loss  Thon 

ND 

ND 

ND 

ND 

Hoxiaua  Voluo 

ND 

ND 

ND 

ND 

2-Xvlonoi  puroo  b  trap 

GCMS 

(IOL-  0.1  ue/llHOL-  0. 

1  uo/1) 

No.  of  Soaplos 

3 

3 

3 

3 

No.  Dotoetod 

0 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

0 

Arithaotic  Moon 

ND 

ND 

ND 

ND 

Median  Voluo 

ND 

ND 

ND 

ND 

90%  Los*  Thon 

ND 

ND 

ND 

ND 

Hoxiaua  Voluo 

ND 

ND 

ND 

ND 

TTTTTTrrri 


TABLE  0-4-12 

PROCESS  PERFORMANCE  —  1  FEBRUARY  1983  TO  14  MARCH  1983  (PHASE  I  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal osanatad > 

(Continued) 


Dual  Madia 

Final 

EEWTP 

.*•  /- 

Blandad 

Filtar 

Carbon  Column 

Finithad 

'  — ^ 

Inf  1  want 

Effluant 

Effluant 

Matar 

1 »2— Xylanat  CLS  OCMS 

(IDL-  0.005  ua/1 IMDL 

-  0.030  us/1  > 

No.  of  Saarl as 

2 

3 

2 

2 

No.  Datactad 

0 

0 

0 

0 

No.  Abova  MOL 

0 

0 

0 

0 

Arithmatic  Maan 

ND 

ND 

ND 

ND 

Madian  Valua 

NO 

NO 

ND 

NO 

90%  Lass  Than 

ND 

NO 

ND 

ND 

Maximum  Valua 

ND 

ND 

ND 

ND 

1.3-Xvl ana/ 1.4-Xvl anal 

b  tram  OCMS 

(IDL-  0.1  us/1 IMDL— 

0.4  us/1 ) 

No.  of  Samrlas 

3 

3 

3 

3 

No.  Datactad 

0 

0 

0 

O 

No.  Abova  MOL 

0 

0 

0 

0 

Arithmatic  Maan 

ND 

ND 

ND 

ND 

Madian  Valua 

ND 

ND 

ND 

ND 

90%  Lass  Than 

ND 

ND 

ND 

ND 

Maximum  Valua 

ND 

NO 

ND 

ND 

1. 3-X vl ana/ 1<4-Xy1 anal 

CLS  OCMS 

(IDL-  0.005  us/ 11  MOL 

“  0.040  us/1 ) 

No.  of  Samrlas 

2 

3 

2 

2 

No.  Datactad 

0 

0 

0 

0 

No.  Abova  MDL 

0 

0 

0 

0 

Arithmatic  Maan 

ND 

ND 

ND 

ND 

Madian  Valua 

ND 

ND 

ND 

ND 

90%  Lass  Than 

ND 

NO 

ND 

ND 

Maximum  Valua 

ND 

NO 

ND 

ND 

Nitrobanzanai  Basa  naut 

.  LLE 

ocns 

(IDL-  0.5  us/1  IMDL- 

2.0  us/1) 

No.  of  Samrlas 

1 

1 

1 

No.  Datactad 

0 

0 

0 

No.  Abova  MDL 

0 

0 

0 

Arithmatic  Maan 

NO 

ND 

ND 

Madian  Valua 

NO 

ND 

ND 

90%  Lass  Than 

ND 

ND 

ND 

Max i mum  Valua 

ND 

ND 

ND 

1-Hathvl -2. 4-dint trobanzanai 

Basa  naut.  LLE  OCMS 

(IDL-  1.0  us/1  IMDL— NA  us/1) 

No.  of  Samrlas 

1 

1 

1 

No.  Datactad 

0 

0 

0 

No.  Abova  MDL 

0 

0 

0 

Arithmatic  Maan 

ND 

ND 

ND 

Madian  Valua 

ND 

ND 

ND 

90%  Lass  Than 

ND 

ND 

ND 

Maximum  Valua 

ND 

ND 

ND 

G-4-36 


TABLE  0-4-12 

PROCESS  PERFORMANCE  —  1  FEBRUARY  1983  TO  IS  MARCH  1983  (PHASE  I  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Ha  I  OMMttd ) 

(Continued) 


Blended 

Influent 

Dual  Media 
Filter 
Effluent 

Final 

Carbon  Column 
Effluent 

EEWTP 

Finished 

Mater 

l~Hethvl-2»A-0initrobenzene«  B«»e  neut. 
(IOL-  1.0  us/l«M0L-10.0  ue/1 ) 

No.  of  Surlef 

"uH'ocmT””’ 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

Arithmetic  Meen 

NO 

ND 

NO 

Median  Value 

NO 

ND 

ND 

90X  Lest  Than 

ND 

ND 

ND 

Maxima  Value 

ND 

ND 

ND 

ttniYl butvl ehthtl tti>  But  nout.  LLE  OCMS 
(IDL-  S.O  us/1 I MOL-  7.0  u*/1 > 


No.  of  Sammies 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  NX. 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

Bis(2-ethYlhexvl Irhthalatet  Base  neut.  LLE  OCMS 

( I DC”  1.0  us/llMDL-  8.0  us/1 > 

No.  of  Sarnies 

1 

1 

1 

No.  Detected 

0 

0 

1 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

NQ 

Median  Value 

NO 

ND 

NQ 

90X  Less  Than 

ND 

ND 

NQ 

Maximum  Value 

ND 

ND 

NQ 

Di-n-Butvlmhthalatei  Base  neut.  LLE  OCMS 

(IDL-  0.3  us/ 1 l MDL*  9.0  us/1 ) 

No.  of  Sammies 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmtic  Mean 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

DiCYclohexYtmhthalatei  Base  neut.  LLE  OCMS 

(IDL-  3.0  US/1IMDL-NA  us/1) 

No.  of  Samples 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

G-4-37 
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TABLE  0-4-12 

PROCESS  PERFORMANCE  --  l  FEBRUARY  1983  TO  16  MARCH  1983  (PHASE  IIB> 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal  oeenated) 

(Continued) 


Dual  Media  Final  EEMTP 

Blended  Filter  Carbon  Column  Finished 

Influent  Effluent  Effluent  Water 


Diethylmhthalatet  Base  neut.  LLE  GCMS 

(IDL-  0.1  ue/llMDL-  9.0  ue/1) 

No.  of  Sammies 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90%  Less  Than 

NO 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

DlisobutYlmhthalatei  Base  neut.  LLE  OCMS 

(IDL-  3.0  ue/llMDL— NA  ue/t) 

No.  of  Sas^les 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  HDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

Dimethyl mhthalatet  Base  neut.  LLE  OCMS 
(IDL-  0.3  ue/1 IMDL— 10.0  ue/1) 

No.  of  Sammies 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

90%  Less  Than 

ND 

NO 

ND 

Maximum  Value 

ND 

ND 

ND 

Dioctylmhthalatei  Baee  neut.  LLE  0CM8 


(IDL-  1.0  ue/1 1MDL—  8.0  ue/1) 


No.  of  Sammies 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

Dimhenylmhthalatet  Base  neut.  LLE  OCMS 

(IDL-  3.0  ue/liMOL-NA  ue/1) 

No.  of  Sammies 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 
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TABLE  0—4—12 

PROCESS  PERFORMANCE  —  1  FEBRUARY  1983  TO  14  MARCH  1983  (PHASE  IIB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal osenated ) 

(Continued) 


Dual  Madia  Final  EEWTP 

Blandad  Filter  Carbon  Column  Finished 

Influent  Effluent  Effluent  Water 


Phenol i  Acid  LLE  («/  methyl.)  OCMS 
(IDL*  1.0  ue/llHDL-  8.0  ue/1) 


No.  of  Sample* 

1 

1 

1 

1 

No.  Detected 

0 

0 

0 

0 

Me.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

ND 

90X  Leas  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

2. 4-0imethrl Phenol!  Acid 

LLE 

(u/  methvl . )  OCMS 

( IDL-  9.0  ue/lfMDL-NA 

ue/1 ) 

No.  of  Sample* 

1 

1 

1 

1 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Le**  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

2. 4-DtnitropheneH  Acid  LLE 

(w/  methyl. )  OCMS 

( IDL-  9.0  ue/llMDLmNA 

ue/1  > 

No.  of  Sarnies 

1 

1 

1 

1 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

NO 

ND 

ND 

90%  Less  Than 

NO 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

2-Methyl-4.4-dinitrorhenol l  Acid  LLE  (■/  methyl.)  OCMS 
(IDL-10.0  ue/1 IMDL«NA  ue/1) 


No.  of  Sample* 

1 

1 

1 

1 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

NO 

NO 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

2-Ni tr ophene 1 1  Acid  LLE  <m/ 
(IDL-  1.0  u*/HHDL»10.0 
No.  of  Samples 

methyl.)  OCMS 
ue/1 ) 

1 

1 

1 

1 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

.0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

NO 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

TABLE  0-4-12 

PROCESS  PERFORMANCE  —  1  FEBRUARY  1983  TO  16  MARCH  1983  (PHASE  IIP) 
SYNTHETIC  ORGANIC  CHEMICAl  S  —  AROMATIC  HYDROCARBONS  (Nor.-Ha  1  oeenated ) 

(Continued) 


Blonded 
Inf 1 uent 


Dual  M*dia 
Filter 
Effluent 


Final 

Carbon  Column 
Effluent 


EEUTP 
F  i  n  i  s  h  e  d 
Water 


4-Ni tropheno M  Acid  LLE  (ui/  methyl.)  GCMS 

<IOL=  1.0  u*/l:MDL»  S.O 

us/  1  > 

No.  of  Samples 

1 

1 

1 

1 

No.  Detected 

0 

0 

0 

0 

No.  Above  MW- 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90X  Loss  Then 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

Acenaphthene:  CLS  GCMS 

<IDL»  0.010  us/l;MDL=NA 

us/ 1  ) 

No.  of  Samples 

2 

3 

2 

2 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

NO 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90X  Loss  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

Acenaphthene:  Base  neut.  LLE  GCMS 

(IDL-  0.1  us/1:MDL=*  3.0 

us/1  ) 

No.  of  Samples 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90*  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

Acenaphthylene:  Base  neut. 

LLE  GCMS 

(IDL»  0.1  us/ 1 t  MDL*  2.0 

us/1  > 

No.  of  Samples 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

Naphtha! ene>  puree  *<  trap  GCMS 

( IDL*  0. i  us/15MDL»  0.5 

US/  I  ) 

No.  of  Samples 

3 

3 

3 

3 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 
90X  Less  Than 
Maximum  Value 


ND 

ND 

ND 


ND 

ND 

ND 


ND 

ND 

ND 


ND 

ND 

ND 


TABLE  0-4- 1 2 

PROCESS  PERFORMANCE  —  1  FEBRUARY  1983  TO  16  MARCH  1983  (PHASE  1IB> 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal osenated) 

(Continued) 


Benzo(k)fluoranthene*  Bt»<  n«ut.  LLE  OCHS 
(IDL»  1.0  us/1 IMDL*10.0  us/1 ) 

No.  of  Semple* 

No.  Detected 
No.  Above  MDL 

Arithmetic  Meen 

Median  Value 
90X  Less  Than 
Maximum  Value 


Benzols. h. i Ipervlenes  Base  neut.  LLE  GCMS 
(IDL»  1.0  us/1 IMDL-20.0  us/1 > 

No.  of  Samples 
No.  Detected 
No.  Above  MDL 


Arithmetic  Mean 

Median  Value 
907  Less  Than 
Maximum  Value 


Benzo(a)pvrenei  Base  neut.  LLE  GCMS 
( IDL”  1.0  us/1 1MDL-10.0  us/ 1 ) 

No.  of  Samples 
No.  Detected 
No.  Above  MDL 

Arithmetic  Mean 

Median  Value 
90X  Less  Than 
Maximum  Value 


G-4-42 
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lABLt  0-4-12 

PROCESS  PERFORMANCE  —  1  FEBRUARY  1983  TO  16  MARCH  1933  (PHASE  I  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Ha I osenated ) 

(Continued) 


Blended 

Influent 


Duel  Media 
Fi 1  tar 
Effluent 


Final 

Carbon  Column 
Effluent 


EEWTP 
Fini »h 
Water 


Chrvsenei  Base  neut.  LLE  GCMS 


<IDL«  l.o  us/l!MDL«  6.0  ue/1) 


No.  of  Sammies 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

Dibenzo(a- h (anthracene!  Base  neut.  LLE  GCMS 


( IOL*  1.0  us/llMDL*  9.0  ue/1  1 


No.  of  Sammies 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

.3'-0ichIorobenzidine«  Base  neut.  LLE 

ocmS 

(IDL-  5.0  ue/ttMDL-  8.0  ue/1) 

No.  of  Sammies 

1 

1 

i 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

.  2-Otnhenvl hvdraxine/Azobenzenei  Base 

neut. 

LLE  OCMS 

(IDL-  0.5  us/ 1 l MDL"  7.0  ue/l ) 

No.  of  Sammies 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90%  Less  Than 

NO 

ND 

ND 

Maximum  Value 

NO 

ND 

ND 

1 ,2-Dimhenyl hydrazine/Azobenzenei  CLS  GCMS 
( IDL»  0.005  ue/1 !MDL»  0. 100  ue/1) 


No.  of  Sammies  2 
No.  Detected  O 
No.  Above  MDL  0 

Arithmetic  Mean  ND 


3  2  2 
0  0  0 
0  0  0 

ND  ND  ND 


Median  Value 
90%  Less  Than 
Maximum  Value 


ND 

ND 

ND 


ND 

ND 

ND 


ND 

ND 

ND 


ND 

ND 

ND 


TABLE  0-4-12 

PROCESS  PERFORMANCE  —  1  FEBRUARY  1983  TO  16  MARCH  1983  (PHASE  UB1 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal osenated ) 


Blended 

Influent 

(Continued) 

Dual  Media 

Fi I  ter 
£f  f 1 uent 

Final 

Carbon  Column 

Ef f 1 uent 

EEHTP 

Fi  r»i  shed 
Hater 

Fluoranthene*  Base  n«ut.  LLE  GCMS 
<IDL»  0.5  u*/1iMDL«  5.0  us/1  > 

No.  of  Sammies 

l 

1 

1 

No.  Detected 

0 

0 

0 

No.  Abo vo  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

90*  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

(IDL»  0.1  u»/1;MDL-  3.0  ua/1 ) 

No.  of  Sammies 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90*  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

Fluorenet  CLS  GCMS 

(IDL-  0.010  ua/tiMDL-  0.080  ue/1 ) 

No.  of  Sammies  2 

3 

2 

2 

No.  Detected  0 

0 

0 

0 

No.  Above  MDL  0 

0 

0 

0 

Arithmetic  Mean  ND 

NO 

ND 

ND 

Median  Value  ND 

ND 

ND 

ND 

90*  Less  Than  ND 

ND 

ND 

ND 

Maximum  Value  ND 

ND 

ND 

ND 

Indenod. 2. 3-cd)mvrene«  Base  neut.  LLE  GCMS 
(IDL-  3.0  U./1IMDL-30.0  u»/l> 

No.  of  Sammies 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90*  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

Phenanthrenes  Base  neut.  LLE  QCMS 
(IDL-  0.3  ua/liMDL-  5.0  u*/l ) 

No.  of  Sammies 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90*  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 
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TABLE  0-4-12 

PROCESS  PERFORMANCE  —  1  FEBRUARY  1983  TO  16  MARCH  1983  < PHASE  TIB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal  osanatod ) 

(Continued ) 


Dual  Madia  Final  EEUTP 

Blandad  Filt«r  Carbon  Column  Fimsha 

Inf luant  Effluant  Effluant  Uatar 


Phananthranai  CLS  OCMS 
< IDL-  0.050  ua/1 INDL- 
No.  of  Saarlas 

0. 120  ua/1 ) 

2 

3 

2 

No.  Datactad 

0 

0 

0 

o 

No.  Abova  MOL 

0 

0 

0 

0 

Arithaatic  Maan 

NO 

NO 

ND 

ND 

Madian  Valua 

NO 

ND 

ND 

ND 

90%  Lass  Than 

ND 

ND 

ND 

ND 

Maxiaua  Valua 

NO 

ND 

ND 

ND 

Pvrana*  Basa  naut.  LLE  OCMS 

( IDL”  0.5  us/1<MDL-  5.0  ua/1) 

No.  of  Saaplas 

1 

1 

1 

No.  Datactad 

0 

0 

0 

No.  Abova  MOL 

0 

0 

0 

Arithaatic  Maan 

NO 

ND 

ND 

Madian  Valua 

ND 

ND 

ND 

90%  Lass  Than 

ND 

ND 

ND 

Maxiaum  Valua 

ND 

ND 

ND 

TABLE  0-4- J 3 

PROCESS  PERFORMANCE  —  1  FEBRUARY  1983  TO  16  MARCH  1983  (PHASE  I  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  HAL OOE MATED  AROMATICS 


Duel  Me die 

Flnel 

EEWTP 

Blended 

Filter 

Cer bon  Column 

Finished 

Influent 

Effluent 

Effluent 

Meter 

Bromobenzene*  murse  t>  tree 

GCMS 

< IDL«  0.1  us/1 IMOL-NA  ue/1) 

No.  of  Seaelee 

3 

3 

3 

3 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Meen 

NO 

NO 

NO 

NO 

Medien  Velue 

NO 

NO 

NO 

NO 

90X  Lee*  Then 

NO 

NO 

NO 

NO 

Maximum  Value 

NO 

NO 

NO 

ND 

Bromobenzene*  Base  neut.  LLE  GCMS 

( I DC-  0.1  us/llMDL*  4.0 

uo/1  > 

No.  of  Sammies 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

Arithmetlc  Mean 

NO 

NO 

NO 

Median  Value 

NO 

NO 

ND 

90X  Lee*  Than 

NO 

NO 

ND 

Maximum  Value 

NO 

NO 

ND 

Bromobenzene*  CLS  OCHS 

(IDL-  0.001  us/ltMDL- 

0.020  us/1 ) 

No.  of  Sammies 

2 

3 

2 

2 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

NO 

NO 

Median  Velue 

ND 

ND 

ND 

ND 

90X  Lees  Then 

ND 

ND 

ND 

ND 

Maximum  Value 

NO 

NO 

NO 

ND 

Chlorobenzenei  rurte  6  tree  GCMS 

( IDL-  0.1  us/UNOL-  0. 

.2  us/1 ) 

No.  of  Sammies 

3 

3 

3 

3 

No.  Detoctod 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Meen 

ND 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

ND 

90X  Less  Then 

NO 

ND 

ND 

ND 

Maximum  Value 

ND 

NO 

ND 

ND 

chlorobenzene*  CLS  GCMS 

( IDL*  0.003  us/1 IMDL- 

0.020  us/1 ) 

No.  of  Sammies 

2 

3 

2 

2 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Meen 

NO 

ND 

ND 

ND 

Medien  Velue 

ND 

ND 

ND 

ND 

907  Less  Then 

NO 

NO 

ND 

ND 

Maximum  Velue 

ND 

ND 

ND 

ND 

TABLE  G-4-I3 


PROCESS  PERFORMANCE  --  1 

FEBRUARY  1983  TO  16  MARCH 

1983  (PHASE  I  IB > 

SYNTHETIC  ORGANIC 

CHEMICALS  —  HALOGENATED 

AROMATICS 

(Continued ) 

Dual  Medio 

Final 

EEHTP 

Blended 

Filter  Cmrbon  Column 

Fi  n 1  shod 

Influent 

Effluent 

Effluent 

Hater 

4-CMero-l-MthYlb«nitn«i  purs*  L  trap  GCMS 

(IDL-  O.t  us/HMDL-  0.2  us/l> 

No.  of  Suoltl 

3 

3 

3 

2 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Noon 

NO 

ND 

ND 

ND 

Nod  ion  Value 

NO 

ND 

ND 

ND 

90X  Loss  Thon 

NO 

ND 

ND 

ND 

Naxlsg*  Value 

NO 

ND 

ND 

NO 

4-Chloro-l-methvl benzene!  CLS  OCHS 

(IDL-  0.001  ue/H 

MOL-  0.020  us/1  I 

No.  of  Samples 

2 

3 

2 

''t 

No.  Dotoctod 

0 

0 

0 

0 

No .  Abovo  MDL 

0 

0 

0 

0 

Arithmetic  Noon 

ND 

ND 

ND 

ND 

nod ion  Voluo 

NO 

ND 

ND 

ND 

90X  Loss  Thon 

ND 

ND 

ND 

ND 

Noxious  Vol  uo 

ND 

ND 

ND 

NO 

1 .2-Dichl orobonzonoi 

purse  &  trap  GCMS 

( IDL-  0.1  us/HMDL-  0.2  us/1) 

No.  of  Samples 

3 

3 

3 

3 

No.  Dotoctod 

1 

1 

0 

0 

No.  Abovo  MDL 

1 

1 

0 

0 

Arithaotlc  Moon 

0.10 

0.13 

ND 

ND 

Stondord  Doviotion 

0.09 

0.14 

Modion  Voluo 

ND 

ND 

ND 

ND 

90X  Loss  Thon 

0.2 

0.3 

ND 

ND 

Maximum  Voluo 

0.2 

0.3 

ND 

ND 

1 . 2-D1 ch 1  or obonzono « 

Bose  nout.  LLE  GCMS 

( IDL”  0.1  us/HMDL-  4.0  uo/1) 

No.  of  Samples 

1 

1 

1 

No.  Dotoctod 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

Arithmetic  Moon 

ND 

ND 

ND 

Modion  Voluo 

NO 

ND 

ND 

90X  Loss  Thon 

NO 

ND 

ND 

Maximum  Voluo 

ND 

ND 

ND 

1 .2-Dichl orobonzonoi 

CLS  QCMS 

(IDL-  0.0001  us/HMDL-  0.0200  us/1) 

No.  of  Samples 

2 

3 

2 

No.  Dotoctod 

2 

3 

0 

0 

No.  Abovo  MDL 

2 

2 

0 

0 

Arithmetic  Moon 

0.0370 

0.0300 

ND 

ND 

Standard  Deviation 

0.0240 

0.01S0 

Geometric  Moan 

0.0329 

0.0287 

Spread  Factor 

1.64 

1.63 

Modion  Voluo 

0.020 

0.033 

ND 

ND 

90X  Loss  Thon 

0.034 

0.043 

NO 

ND 

Maximum  Value 

0.034 

0.045 

ND 

ND 

TABLE  0-4-13 

PROCESS  PERFORMANCE  —  1  FEBRUARY  1983  TO  16  MARCH  1983  (PHASE  I  IB) 


SYNTHETIC 

ORGANIC  CHEMICALS  —  HALOGE MATED 
(Continued) 

AROMATICS 

Dual  Madia 

Final 

EEWTP 

Bl  ended 

Filter  i 

Carbon  Column 

Finished 

Inti u«nt 

Effluent 

Effluent 

Water 

1 . 3-Dich 1 orobenzenei  puree 
(IDL-  0.1  ue/1 IMDL-  0.2 
No.  of  Samples 

&  trap  GCMS 
us/I ) 

3 

3 

3 

3 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90X  Less  Than 

NO 

ND 

NO 

ND 

Maximum  Val  ue 

NO 

ND 

NO 

ND 

1.3-Dlchlorobenzenei  Base 

neut.  LLE  GCMS 

( IDL-  0. 1  ue/1 t MDL*  4. 
No.  of  Samples 

0  us/1  > 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

ArithSMtic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

t.3-0ich1orobenzenei  CLS 

GCMS 

(IDL-  0.0001  ue/1 iMDL- 

0.0200  ue/1  ) 

No.  of  Samples 

2 

3 

2 

2 

No.  Detected 

2 

3 

1 

0 

No.  Above  MDL 

0 

0 

0 

0 

ArithSMtic  Mean 

NO 

NQ 

NQ 

ND 

Median  Value 

NQ 

NQ 

ND 

ND 

90%  Less  Than 

NQ 

NQ 

NQ 

ND 

Maximum  Value 

NQ 

NQ 

NQ 

ND 

1 .4-DlcMorok*ni«n«i  »ur»«  t>  trap  OCMS 


(IDL»  0.1  ue/1 IMDL-  0.2  ge/1  > 


No.  of  Samples  3 
No.  Detected  1 
No.  Above  MDL  0 

Arithmetic  Mean  NQ 

Median  Value  ND 
90%  Less  Than  NQ 
Maximum  Value  NQ 

3 

1 

0 

NQ 

ND 

NQ 

NQ 

3 

0 

0 

ND  . 

ND 

ND 

NO 

3 

0 

0 

ND 

ND 

ND 

ND 

1 . 4-0ichl orobenzenei  Base  neut.  LLE  GCMS 
(IDL-  0.1  US/11MDL-  6.0  ue/1) 

No.  of  Samples  1 

1 

1 

No.  Det  cted 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

V*1u« 

ND 

ND 

ND 

L«i»  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

04-48 


*i  .  > 


TABLE  0-4-13 

PROCESS  PERFORMANCE  --  1  FEBRUARY  1983  TO  16  MARCH  1983  (PHASE  IIEU 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  AROMATICS 
( Continued ) 


Blended 
Inf luent 


Dual  Madia 
Filter 
Ef f luant 


Final 

Carbon  Column 
Effluant 


EEWTP 

Finished 

Hater 


1 . 4-Di chi orobanzanai  CLS 

OCMS 

< IDL-  0.0001  u*/l IMDL-  0.0200  u*/l> 

No.  of  Sammlas 

2 

3 

2 

No.  Detected 

2 

3 

0 

0 

No.  Abova  MOL 

1 

2 

0 

0 

Arithmatic  Maan 

0.0190 

0.0227 

ND 

ND 

Standard  Daviation 

0.0127 

0.0110 

Geometric  Maan 

0.0244 

Smraad  Factor 

1.29 

Median  Valua 

NO 

0.028 

ND 

ND 

90X  Lass  Than 

0.028 

0.030 

ND 

ND 

Maximum  Value 

0.028 

0.030 

ND 

ND 

Hexachtorobenzer.ai  Base  naut.  LLE  GCMS 
(IDL-  O.S  us/ 1 IMDL-  2.0  us/1  > 

No.  of  Sammies 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Abova  MOL 

0 

0 

0 

Arithswtic  Maan 

ND 

ND 

ND 

Madian  Value 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

Maximum  Valua 

ND 

ND 

ND 

Hexachl orobanzanai  CLS  GCMS 

(IDL-  0.005  ub/l<MDL-  0.050  ua/1) 

No.  of  Samples  2 

No.  Detected  *  0 

No.  Abova  MOL  0 

Arithmatic  Mean  ND 

Madian  Value  ND 

90%  Lass  Than  ND 

Maximum  Valua  ND 

3 

0 

0 

ND 

NO 

ND 

ND 

2 

0 

0 

ND 

ND 

ND 

ND 

2 

0 

0 

ND 

ND 

ND 

ND 

l-Chloro-2-nitrobenxene«  Base  naut.  LLE  OCMS 

(IDL-  5.0  u»/1 JMDL— NA  u*/l> 

No.  of  Samples 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Abova  MOL 

0 

0 

0 

Arithmetic  Maan 

ND 

ND 

ND 

Madian  Valua 

ND 

ND 

ND 

90%  Lass  Than 

ND 

ND 

ND 

Maximum  Valua 

ND 

ND 

ND 

l-Chloro-3-nitrobenzene«  Base  naut.  LLE  GCMS 

(IDL-  5.0  us/UMDL-NA  us/1  > 

No.  of  Samples 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Abova  MDL 

0 

0 

0 

Arithmatic  Maan 

ND 

ND 

ND 

Madian  Valua 
907.  Lais  Than 
Maximum  Valua 


ND 

ND 

ND 


ND 

ND 

ND 


ND 

ND 

ND 


TABLE  G-4-13 

PROCESS  PERFORMANCE  —  l  FEBRUARY  1983  TO  18  MARCH  1983  (PHASE  IIB> 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOOENATED  AROMATICS 
(Continued) 


Blended 

Influent 

Dual  Media 
Filter 
Effluent 

Final 

Carbon  Column 
Effluent 

EEWTP 

Finished 

Water 

l-Chloro-4-nitrobenzenei  Bax  naut.  LLE  OCMS 

l IDL”  9.0  ue/l IH0L”NA  us/l) 

No.  of  Samples 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

Arithsietic  Moon 

ND 

NO 

ND 

Median  Value 

NO 

NO 

ND 

90X  Let*  Than 

NO 

ND 

ND 

Haxiaua  Value 

NO 

ND 

NO 

1.2. 3-Tr i ch 1  orobenzene I 

puree  I  trap  OCHS 

(IDL-  0.1  uo/llMOL> 

0.2  ue/1 > 

No.  of  Sasmles 

3 

3 

3 

3 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

NO 

ND 

ND 

ND 

ND 

NO 

ND 

POX  Lees  Than 

ND 

ND 

NO 

ND 

Maximum  Value 

ND 

NO 

NO 

ND 

1 >2. 3-Tr ichl or obenzenei 

CLS  OCMS 

( IDL-  0.001  ue/ltHDL*  0.030  ue/1  > 

No.  of  Samples 

2 

3 

2 

2 

No.  Detected 

0 

O 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

NO 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90X  Less  Than 

ND 

NO 

ND 

ND 

Maximum  Value 

NO 

ND 

ND 

ND 

1 . 2. 4-Tr  ichl  or  obenzenei 
(IDL-  0.1  ue/llHDL” 
No.  of  Samples 

puree  1>  trap  OCHS 

0.9  ue/1 1 

3 

3 

3 

3 

No.  Detectod 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

NO 

ND 

ND 

Median  Value 

NO 

NO 

ND 

ND 

POX  Less  Than 

ND 

ND 

ND 

NO 

Maximum  value 

ND 

NO 

ND 

ND 

1.2. 4— Tr t  eh 1  orobenzene •  Bax  neut.  LLE  OCMS 
<IOL»  0.1  ue/1lMDL«  8.0  ue/11 


No.  of  Sammies 

1 

1 

1 

No.  Detected 

0 

0 

o 

No.  Above  MOL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

NO 

ND 

POX  Less  Than 

ND 

NO 

ND 

Maximum  Value 

ND 

ND 

ND 

TABLE  C-4-13 

PROCESS  PERFORMANCE  —  1  FEBRUARY  19S3  TO  It  MARCH  1983  (PHASE  !IB> 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  AROMATICS 
(Continued) 


Dual  Media  Final  EEWTR 

Blended  Filter  Carbon  Column  Finished 

Influent  Effluent  Effluent  Water 


1.2.4-Triehlorobenxenei  CLS  GCMS 

( IDL-  0.001  u»/l 1 MDL-  0. 

020  ue/1 ) 

No.  of  Samel es 

2 

3 

2 

2 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean  ' 

NO 

ND 

NO 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90X  Lee*  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

l>3>3-Trich1orobenzenei  eurse  1  tree  GCMS 

<  IDL"  0.1  US/HMDL-  O.S 

u«/l  > 

No.  of  Samel es 

3 

3 

3 

3 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

NO 

ND 

Median  Value 

ND 

ND 

ND 

ND 

POX  Lee* -Than 

ND 

ND 

ND 

ND 

Maximum  Val ue 

ND 

ND 

ND 

ND 

1 . 3. 5-Tri chi  or obenzenei  CLS  OCMS 

(IDL-  0.001  ue/llMDL-  0. 

V 

• 

3 

o 

r* 

o 

No.  of  Sammies 

2 

3 

2 

2 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90X  Less  Than 

n6~ 

ND 

ND 

ND 

Maximum  Val ue 

ND 

ND 

ND 

ND 

2-Chl oroehenol I  Acid  LLE  («/  methyl.)  OCMS 

(IDL-  1.0  ue/llMDL-  8.0 

us/1 ) 

No.  of  Samel es 

1 

1 

1 

1 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

POX  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

2-Chloro-3-*ethy1ehenol l 
(IDL-  3.0  ue/KMDL-NA 
No.  of  Samel es 

Acid  LLE  M«thv1  GCMS 
u#/l  ) 

1 

i 

1 

1 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

POX  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

TABLE  G-4-13 

PROCESS  PERFORMANCE  —  1  FEBRUARY  1983  TO  14  MARCH  1983  < PHASE  IIB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  HAL OGE MATED  AROMATICS 
(Continued) 


Blondod 

Inf tuont 

Duol  Modio 
Filter 

Eff luont 

Finol 

Corbon  Column 

Eff luont 

EEWTP 

Finif hod 

Motor 

3-Ch 1  or ophono 1 <  Acid  LLE  (a/  aothvl.)  GCMS 
( IDL-  1.0  UP/I IMDL-NA  up/1 ) 

No.  of  Soap) op  1 

1 

1 

1 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MOL 

0 

0 

0 

0 

Arithaotic  Moon 

NO 

ND 

ND 

ND 

Modion  Voluo 

NO 

ND 

ND 

ND 

90%  Lo»  Thon 

NO 

NO 

ND 

ND 

Moxiaua  Voluo 

NO 

ND 

ND 

ND 

4-Chl or orhono U  Acid  LLE  (a/  aothvl.)  OCMS 
(IDL-  1.0  uP/tlMDL-  9.0  uo/1 ) 

No.  of  SobpIop  1 

1 

1 

1 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

0 

Arithaotic  Moon 

NO 

NO 

ND 

ND 

Modion  Voluo 

NO 

ND 

ND 

ND 

90X  Lapp  Thon 

ND 

NO 

ND 

ND 

MoxiPHia  Voluo 

NO 

ND 

ND 

ND 

4-Chloro-3-aethvlrhenol «  Acid  LLE  (a/  aothvl.) 
(IDL-  1.0  uo/KHDL-  7.0  uo/1  > 

No.  of  Soaploo  1 

GCMS 

1 

1 

1 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

0 

Arithaotic  Noon 

ND 

NO 

ND 

NO 

Rodion  Voluo 

ND 

ND 

ND 

ND 

90X  Loop  Thon 

ND 

ND 

ND 

ND 

Ahxiaua  Voluo 

ND 

ND 

ND 

ND 

2>4-0ichloroohonol i  Acid  LLE  (a/  aothvl.)  GCM8 
(IDL-  1.0  uo/IINDL-  7.0  uo/1) 

No.  of  SoopIop  1 

1 

1 

1 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

0 

Arithaotic  Noon 

ND 

ND 

ND 

ND 

Modion  Voluo 

NO 

ND 

ND 

ND 

90X  Lopp  Thon 

NO 

ND 

ND 

ND 

Moxiaua  Voluo 

ND 

NO 

ND 

ND 

Pontochl or oohono 1 i  Acid  LLI 
(IDL-  1.0  uo/1 f MOL-  4.0 
No.  of  Soarloo 

i  (a/  aothvl.)  GCMS 
uo/1  ) 

1 

1 

1 

1 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MOL 

0 

0 

0 

0 

Arithaotic  Moon 

ND 

NO 

ND 

ND 

Modion  Voluo 

ND 

ND 

ND 

ND 

OCX  LOOP  Thon 

NO 

NO 

ND 

ND 

Moxiaua  Voluo 

ND 

NO 

ND 

ND 

G-4-52 


TABLE  0-4-13 

PROCESS  PERFORMANCE  —  1  FEBRUARY  1933  TO  16  MARCH  1983  (PHASE  I  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOCENATED  AROMATICS 
(Continued) 


Blended 
Inf  I uent 


Duel  Medie 
Filter 
Effluent 


Finel 

Carbon  Column 
Ef f 1 uent 


EEWTP 

Finish 

Meter 


2.3.3-Trichlorophenol I  Acid  LLE  (tu/  methyl.)  GCMS 
(IDL-  1.0  ue/llMDL-  7.0  u»/l  ) 

No.  of  Samples  1 
No.  Detected  0 
No.  Above  MDL  0 


1 

0 

0 


1 

0 

0 


1 

o 

0 


Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

2.3.6-Trichlororhenol « 

Acid  LLE  (u/ 

methyl . ) 

GCMS 

(IDL-  1.0  ue/llMDL- 

8.0  ue/1 > 

No.  of  Sauries 

1 

i 

1 

1 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithisetic  Mean 

ND 

NO 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

2.4.S-Trichl orophenol  i 

Acid  LLE  <w/ 

methyl . ) 

GCMS 

(IDL-  1.0  ue/1 I MDL« 

3.0  ue/1 ) 

No.  of  Samples 

1 

I 

1 

i 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

2.4.&-Trichlorophenol I 
( IDL”  1.0  ue/llMDL- 
No.  of  Samples 

Acid  LLE  <«/  methyl.)  GCMS 
7.0  ue/1 ) 

1 

1 

1 

1 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

l-Chl oronaphthalenei 
(IDL-  0.3  ue/llMDL 
No.  of  Samples 

puree  b  trap  GCMS 
-NA  ue/1 ) 

3 

3 

3 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 
90%  Less  Than 
Maximum  Value 


ND 

ND 

ND 


ND 

ND 

ND 


ND 

ND 

ND 


ND 

ND 

ND 


TABLE  G-4-13 

PROCESS  PERFORMANCE  —  1  FEBRUARY  1983  TO  16  MARCH  1983  (PHASE  I  IB  > 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  AROMATICS 
(Continuad) 


Dual  Madia  Final  EEWTP 

Blandad  Filtar  Carbon  Column  Fini*had 

Influant  Effluant  Effluant  Watar 


1-Chloronaphthalanai  Bata  naut.  LLE  OCMS 
(IDL-  0.1  ua/HMOL-  2.0  ua/1) 


No.  of  SamPlas 

1 

1 

1 

No.  Datactad 

0 

0 

0 

No.  Abova  MOL 

0 

0 

0 

Arithmatic  Moan 

ND 

ND 

ND 

Radian  Valua 

ND 

ND 

ND 

90X  La**  Than 

ND 

ND 

ND 

Maximum  Valua 

ND 

ND 

ND 

1-Chl oronaphthal anal  CLS 
( IDL-  0.001  ua/1 1 MDL - 
No.  of  SamPlas 

GCMS 

0.050  u*/1 ) 

2 

3 

2 

2 

No.  Ootactad 

0 

0 

0 

0 

No.  Abova  MOL 

0 

0 

0 

0 

Arithmatic  Maan 

NO 

ND 

ND 

ND 

Radian  Valua 

ND 

ND 

ND 

ND 

90X  Lass  Than 

ND 

ND 

ND 

ND 

Maximum  Val u* 

ND 

ND 

ND 

ND 

2-ChloronaPhthalanas  pursa  &  trap  GCMS 
(IDL-  0.3  u»/l tMDL-NA  ua/1) 

No.  of  SamPlas  3 

No.  Datactad  0 

No.  Abova  MOL  0 

Arithmatic  Maan  ND 

Madian  Valua  ND 

90X  Las*  Than  ND 

Maximum  Valua  ND 

3 

0 

0 

ND 

ND 

ND 

NO 

3 

0 

0 

ND 

ND 

ND 

ND 

3 

0 

0 

ND 

ND 

ND 

ND 

2-Chl oronaphthal ana*  Basa  naut.  LLE  GCMS 
<IDL»  0.1  u»/l IMDL*  9.0  ua/1) 

No.  of  SamPlas 

1 

1 

1 

No.  Datactad 

0 

0 

0 

No.  Abova  MDL 

0 

0 

0 

Arithmatic  Maan 

ND 

ND 

ND 

Madian  Valua 

ND 

ND 

ND 

90X  Lass  Than 

ND 

ND 

ND 

Maximum  Valua 

ND 

ND 

ND 

2-Chl oronaphthal anal  CLS  GCMS 

( IDL-  0.001  us/IIMOL-  0.030  ua/1) 


No.  of  SamPlas 

2 

3 

2 

No.  Datactad 

0 

0 

0 

0 

No.  Abova  MDL 

0 

0 

0 

0 

Arithstatic  Maan 

ND 

ND 

ND 

ND 

Madian  Valua 

ND 

ND 

ND 

ND 

90X  Lass  Than 

ND 

ND 

NO 

ND 

Maximum  Valua 

ND 

ND 

ND 

ND 

Arochl or  1242:  LLE  ECD 

<IDL«  0.2  us/UMDL»  0.4  us/1  ) 

a 

No.  of  Samples 

1 

1 

i 

No.  Detected 

0 

0 

o  . 

No.  Above  MDL 

0 

0 

o 

f  Arithmetic  Mean 

NO 

ND 

ND  v 

1  Median  Value 

ND 

ND 

ND  \ 

90%  Less  Than 

ND 

ND 

NU 

Maximum  Value 

_ 

ND 

ND 

NO  •] 

fl 

Aroch 1  or  1243:  LLE  ECD 

-  i 

< IDL*  0.2  us/ 1) MDL”  0.4  us/ I) 

i 

No.  of  Samples 

1 

1 

i 

*  No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0  i 

Arithmetic  Meen 

ND 

ND 

ND  i 

Median  Value 

ND 

ND 

ND  ^ 

90%  Less  Than 

ND 

ND 

ND  \ 

Maximum  Value 

ND 

ND 

ND  's| 

— 

_  •] 

TABLE  0-4-13 

PROCESS  PERFORMANCE  —  1  FEBRUARY  1983  TO  16  MARCH  1983  (PHASE  IIB> 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  AROMATICS 
( Conti nued  ) 


Blended 

Inf  1 uent 

Dual  Media 
Filter 
Effluent 

Final 

Carbon  Column 

Ef  f 1 u«nt 

EEWTP 

F l n i thad 

Wa  tar 

Aroch 1  or  1254:  LLE  ECD 

(IDL*  0.1  u»/l:MDL-  0.4  ue/l) 

No.  of  Samples 

1 

i 

i 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

Maximum  Val ue 

ND 

ND 

ND 

Aroch lor  1260:  LLE  ECO 

(IDL-  0.1  u»/ 1 1 MDL*  0.4  u«/l 1 

No.  of  Samples 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

G-4-56 


TABLE  G-4-14 

PROCESS  PERFORMANCE  —  1  FEBRUARY  19S3  TO  16  MARCH  1933  (PHASE  I  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  PESTICIDES  /  HERBICIDES 


Dual  Media  Final 

Blended  Filter  Carbon  Column 

Influent  Effluent  Effluent 


EEWTP 

Finished 

Hater 


d 


Aldrini  LLE  ECD 

(IDL«  O.Ol  us/HMDL-  0.10  us/1> 

No.  of  Samples 

i 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Moon 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

907  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

Atrazine:  Base  neut.  LLE  GCMS 

(IDL-  5.0  u*/HMDL=*  9.0  us/I) 

No.  of  Samples 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

907.  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

Aleha-BHC:  LLE  ECD 

UDL«  0.01  us/UMDL-  0.20  us/1) 

No.  of  Samples 

i 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

907  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

Beta-BHC:  LLE  ECD 

(IDL*  0.01  u»/l?MDL«  0.20  u»/l ) 

No.  of  Sample* 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

907  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

Del ta-BHC:  LLE  ECD 

<IDL=»  0.01  us/lSMDL»  0.03  us/1) 

No.  of  Samples 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90%  Les*  Than 

ND 

ND 

ND 

Max i mum  Va 1 ue 

ND 

ND 

ND 

wc 


TABLE  0-4-14 

PROCESS  PERFORMANCE  —  1  FEBRUARY  19S3  TO  16  MARCH  1983  (PHASE  I  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  PESTICIDES  /  HERBICIDES 
(Continued) 


9 

Blended 

Inf  1 uent 

Duel  Medie 

Fi  1  ter 
Effluent 

Final 

Carbon  Co  1 umn 

Eff luant 

EEWTP 

Finished 

Weter 

i 

Gemme-BHCi  LLE  ECD 

(IDL-  0.01  US/1IMDL-  0.02  us/1) 

No.  of  Semrles 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Meen 

ND 

NO 

ND 

19) 

Medien  Velue 

ND 

ND 

ND 

90%  Less  Then 

ND 

ND 

ND 

Meximum  Velue 

NO 

ND 

ND 

* 

3i| 


(IDL-  0.01  us/1 1MDL-NA  us/1  ) 
No.  of  Semrles 
No.  Detected 
No.  Above  MDL 

Arithmetic  Meen 

Medien  Velue 
90%  Less  Then 
Meximum  Velue 


4.4'-DDDS  LLE  ECD 

(IDL-  0.01  us/llMDL-  0.10  us/1) 
No.  of  Semrles 
No.  Oetected 
No.  Above  MDL 

Arithmetic  Meen 

Medien  Velue 
90%  Less  Then 
Meximum  Velue 


1.00  us/1 ) 


4» 4'-DDE»  LLE  ECD 

(IDL-  0.01  us/1 1 MDL* 
No.  of  Semrles 
No.  Oetected 
No.  Above  MDL 

Arithmetic  Meen 

Medien  Velue 
90%  Less  Then 
Meximum  Velue 


4, 4' -DDT:  LLE  ECD 

(IDL-  0.01  us/ 11 MDL-  0.09  us/1 ) 
No.  of  Semrles 
No.  Oetected 
No.  Above  MDL 

Arithmetic  Meen 

Medien  Velue 
90%  Less  Then 
Meximum  Velue 
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TABLE  0-4-14 

PROCESS  PERFORMANCE  --  1  FEBRUARY  1983  TO  16  MARCH  1983  (PHASE  I  IB) 
SYNTHETIC  ORGANIC  CHEMICALS  --  PESTICIDES  /  HERBICIDES 
(Continued) 


Duel  Medie 

Finel 

EEWTP 

Blended 

Filter 

Cerbon  Column 

Finished 

Influent 

Effluent 

Effluent 

Ulster 

Dieldrini  LLE  ECD 

(IDL-  0.01  us/llMDL-  0.10  us/1  ) 

No.  of  Swiss 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

Arithmetic  Meen 

ND 

ND 

ND 

Medien  Velue 

NO 

ND 

ND 

90X  Less  Then 

ND 

ND 

ND 

Meximum  Velue 

ND 

NO 

ND 

Endrini  LLE  ECD 

( IDL”  0.01  us/llMDL-  0.07  us/1) 

No.  of  Semples 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Meen 

ND 

ND 

ND 

Medien  Velue 

ND 

ND 

ND 

90X  Less  Then 

ND 

ND 

ND 

Meximum  Velue 

ND 

ND 

ND 

Endosulfen  Is  LLE  ECD 

(IDL-  0.01  us/llMDL-  0.03  us/1) 

No.  of  Semples 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Meen 

ND 

ND 

ND 

Medien  Velue 

ND 

ND 

ND 

90X  Less  Then 

ND 

ND 

ND 

Meximum  Velue 

ND 

ND 

ND 

Endosulfen  III  LLE  ECO 

(IDL-  0.01  us/llMDL-  0.03  us/1 ) 

No.  of  Semples 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Meen 

ND 

ND 

ND 

Medien  Velue 

ND 

ND 

ND 

90X  Less  Then 

ND 

ND 

ND 

Meximum  Vel ue 

ND 

ND 

ND 

Endosulfen  sulfetei  LLE  ECD 

(IDL-  0.01  us/llMDL-  0.02  us/1) 

No.  of  Semples 

1  . 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Meen 

ND 

ND 

ND 

Medien  Velue 

ND 

ND 

ND 

90X  Less  Then 

ND 

ND 

ND 

Meximum  Velue 

ND 

ND 

ND 

G-4-59 


■  (A. 


TABLE  G-4-14 

PROCESS  PERFORMANCE  —  1  FEBRUARY  1983  TO  lb  MARCH  1933  (PHASE  I  IB) 


SYNTHETIC  ORGANIC 

B1 «nd«d 

Influent 

CHEMICALS  —  PESTICIDES 
(Continued) 

Dual  Media 

Filter 

Effluent 

/  HERBICIDES 

Final 

Carbon  Column 

Ef f 1 uant 

EEWTP 

Finished 

Water 

Hertachlori  LLE  ECD 

< IDL"  0.01  ue/l!MDL«  0.20  ua/l) 

No.  of  Samples 

1 

i 

i 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90%  Less  Than 

ND 

NO 

ND 

Maximum  Value 

ND 

NO 

ND 

Hertachlor  epoxidei  LLE  ECD 

(IDL-  O.Ol  u*/ltMDL-  0.10  ua/1  > 


No.  of  Samples 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

NO 

ND 

Median  Value 

NO 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

Hexachlorocvcl opentadiene:  Base  neut.  LLE  GCMS 
( IDL*  1.0  u»/1 1MDL-20.0  u»/l) 

No.  of  Samples 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

ND 

Median  Value 

NO 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

Hexachl or ocvcl opentadiene < 
(IDL-  0.010  u*/llMDL-  0. 
No.  of  Samples 

CLS  GCMS 
.340  u*/l ) 

2 

3 

2 

2 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

Keronei  LLE  ECD 

(IDL-  0.01  u*/ 11 MDL-  2.00  u»/l> 

No.  of  Samples 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 
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TABLE  0-4-14 

PROCESS  PERFORMANCE  —  1  FEBRUARY  1993  TO  14  MARCH  1983  (PHASE  IIB) 
SYNTHETIC  ORGANIC  CHEMICALS  —  PESTICIDES  /  HERBICIDES 
(Continued) 


Dual  Madia 

Final 

EEWTP 

Blended 

Filter 

Carbon  Column 

Fi  ni shad 

Influent 

Ef  f  1 uant 

Effluent 

Water 

Methoxvch 1  or (  LLE  ECD 

( IDL-  0.01  ue/1 I  MDL-  0.09  ue/1 > 

No.  of  Samples 

i 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90*  Lees  Than 

ND 

ND 

ND 

Maximum  Val ue 

ND 

ND 

ND 

< IDL-  0.01  ue/1 lMOL“NA  ue/1) 

No.  of  Samples 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90*  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

2.3.7. 8-Tetrachlorodibenzo-P-dloxinl  Base  neut. 

LLE  OCMS 

(IDL-10.0  ue/1 IMDL—NA  ue/1) 

No.  of  Samples 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90*  Less  Than 

ND 

ND 

ND 

Maximum  Val ue 

ND 

ND 

ND 

(10L-90.0  ue/llMDL-NA  ue/1 > 

No.  of  Samples 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90*  Less  Than 

NO 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

_  • 

2.4-Di  LLE  <w/  methvl . )  ECD 

(IDL-  0.1  ue/1 1MDL-  0.1  ue/1) 

No.  of  Samples 

1 

1 

No.  Detected 

0 

0 

No.  Above  MDL 

0 

0 

Arithmetic  Mean 

NO 

ND 

Median  Value 
90*  Lax  Than 
Max  1  mum  Value 


ND 

ND 

ND 


ND 

ND 

ND 


I  IB) 


TABLE  0-4-14 

PROCESS  PERFORMANCE  —  1  FEBRUARY  1983  TO  16  MARCH  1983  (PHASE 
SYNTHETIC  ORGANIC  CHEMICALS  —  PESTICIDES  /  HERBICIDES 
(Continued) 


B1 andad 
Influent 


Dual  Madia 
FI  1  tar 
Eff luant 


Final 

Carbon  Column 
Eff luant 


EEWTP 

Finishad 

Watar 


2.4.3-T:  LLE  <»/  mathvl.)  ECD 
(IDL-  0.1  u*/l IMDL»  0.3  ua/1 ) 


No.  of  Samalaa 

1 

1 

No.  Dotactad 

0 

0 

No.  Abovo  MOL 

0 

0 

Arithmatic  Moan 

ND 

ND 

Madlan  Valua 

ND 

ND 

901  Laa*  Than 

ND 

ND 

Maximum  Valua 

ND 

ND 

2.4.3-TP*  LLE  (w/  mathvl.)  ECD 
( IDL”  0.1  uo/llMDL*  0.5  ua/1 ) 


No.  of  Sammlaa 

1 

1 

No.  Dotactad 

0 

0 

No.  Abova  MDL 

0 

0 

Arithmatic  Maan 

ND 

NO 

Madian  Valua 

ND 

ND 

90X  La»»  Than 

ND 

ND 

Maximum  Valua 

ND 

ND 

i 
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TABLE  0-4-13 

PROCESS  PERFORMANCE  —  1  FEBRUARY  1983  TO  16  MARCH  1983  (PHASE  I1B) 
MISCELLANEOUS  QUANTIFIED  OROANIC  CHEMICALS 


Dual  Media 

Final 

EEWTP 

Blended 

Fi 1 ter 

Carbon  Co  1 umn 

Finished 

Inf 1 uent 

Effluent 

Effluent 

Water 

N-Nitrosodiaethylaainei  Base  neut.  LLE  OCMS 

(IDL-  0.5  US/11MDL-10. 
No.  of  SmcUi 

0  us/1  ) 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Moon 

ND 

ND 

ND 

Mod  ion  Value 

ND 

ND 

ND 

90%  Lee*  Than 

ND 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

N-Nitrosodiphenvlaaine«  Base  neut.  LLE  OCMS 

( IDL-  0.1  us/llMDL-  S. 
No.  of  Saarles 

0  us/1 ) 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithaotic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

N-Nitrosodiprorvlaainei  Base  neut.  LLE  OCMS 

(IDL-  0.3  us/UMDL-  3. 
No.  of  Saarles 

0  us/1  ) 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithaotic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

l-Bro»o-4-fh#noxyb*nx#n#i 

Base  neut.  LLE  OCMS 

(IDL-  0.3  us/1 1 MDL—  3. 
No.  of  Saarles 

0  us/1 1 

1 

1 

1 

No.  Detected 

0 

0 

o 

No.  Above  MDL 

0 

0 

0 

Arithatetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90%  Less  Than 

NO 

ND 

ND 

Maxiaua  Value 

NO 

ND 

ND 

l-8roao-4-phenoxvbenxene» 

CLS  OCMS 

(IDL-  0.001  us/llMDL- 

0.030  us/1  ) 

No.  of  Saarles 

2 

3 

2 

£ 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithaotic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

ND 

gBBTOTO  if  v,  r.".v-v.  a  rr? »..  ■..  ■ 


TABLE  G-4-13 

PROCESS  PERFORMANCE  —  1  FEBRUARY  1983  TO  16  MARCH  1983  (PHASE  I  IB) 
MISCELLANEOUS  QUANTIFIED  ORGANIC  CHEMICALS 


( Con t inued > 

Du* 1  Media 

Final 

EEWTP 

Bl«nd«d 

Fi 1 ter 

Carbon  Column 

F i ni shad 

Inf  1 u«nt 

Eff luent 

Effluent 

Water 

1-Chl oro-4-rhenoxvbenzenet  Baae  neut.  LLE  GCMS 
(IDL-  0.5  g»/UMDL»  3.0  u»/l) 

No.  of  Saaplea 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithaetic  Mean 

ND 

NO 

ND 

Modi an  Value 

ND 

ND 

ND 

9 or.  Loot  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

1-Chi oro-4-phenoxvbenzenei  CLS  GCMS 

( IDL-  0.001  uo/1  :MDL» 

0.030  u»/l ) 

No.  of  Saaplea 

2 

3 

2 

2 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90X  Lea*  Than 

ND 

ND 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

ND 

2-Chl oroethvl vinvl ether « 

puree  ic  trap  GCMS 

( IDL-  0.1  u»/l!MDL-NA 

ue/1 ) 

No.  of  Saaplea 

3 

3 

3 

3 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithaetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90Z  Leaa  Than 

NO 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

2-Chl oroethvl vinvl ether « 

Baae  neut.  LLE  GCMS 

(IDL-  1.0  ue/UMDL-NA 

ua/1  ) 

No.  of  Saaplea 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithaetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90X  Leaa  Than 

ND 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

1  •  1  '-(Methvl enebia ( oxv)  )~bi a-2-ehl  or oe thane > 
(IDL-  0.3  u*/1 1MDL-  3-0  u»/l) 

No.  of  Saaplea 

Baae  neut.  LLE  GCMS 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

907.  Leaa  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 
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TABLE  G-4-13 

PROCESS  PERFORMANCE  —  1  FEBRUARY  1983  TO  16  MARCH  1983  (PHASE  I  IB) 
MISCELLANEOUS  QUANTIFIED  ORGANIC  CHEMICALS 
(Continued) 


Duel  Media  Final  EEWTP 

Blended  Filter  Carbon  Column  Finished 

Influent  Effluent  Effluent  Water 


1.  1 '-Oxvbis (2-ehl oroethane) s  Base  neut.  LLE  GCMS 

uul*  u»/nnu.* 

No.  of  Sambos 

Uf  /  1  ) 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

1. l'-Oxybis<2-chloroethane)i  CLS  GCMS 
( IDL-  0.003  ua/1 1M0L-  0.080  ua/1 ) 

No.  of  Samples  2 

3 

2 

2 

No.  Detected 

0 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

2.2'-OxYbis(2-ch1oroprorane)s  Base  neut.  LLE  GCMS 
(IDL-  0.3  us/UMDL-  3.0  u./l  ) 

No.  of  Samples 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

Tetrahrdrofurani  purse  fc  trap  GCMS 
(IDL-  0.1  us/llMDL-  0.2  us/1 > 

No.  of  Samples  3 

3 

3 

3 

No.  Detected 

0 

0 

0 

0 

No.  Abov*  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

Acetones  purse  ti  trap  GCMS 
(IDL-  0.3  us/ltMDL-  0.3 
No.  of  Samples 

us/1  ) 

3 

3 

3 

3 

No.  Detected 

0 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

NO 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 
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PROCESS 

:  PERFORMANCE  —  1  FEBRUARY  1983  TO  16 
MISCELLANEOUS  QUANTIFIED  ORGANIC 
(Continued) 

Duol  Medio 

Blended  Filter 

Influent  Effluent 

MARCH  1983  (PHASE  I  IB) 
CHEMICALS 

Finol 

Corbon  Coluan 

Ef  f 1 uont 

EEWTP 

Finished 

Motor 

2-ButononeS  fur«#  t<  t  r»  p  OCHS 
(IDL-  0.1  us/ltMDL-  1.0  us/l> 

No.  of  Surltf  3 

3 

3 

3 

No.  Detected 

0 

0 

0 

0 

No.  Above  NHL 

0 

0 

0 

0 

Arithaotic  N*«(i 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90X  Loss  Then 

ND 

ND 

NO 

ND 

Moxiaua  Vel  uo 

ND 

ND 

ND 

ND 

Isorhoronei  B«>o  nout.  1 LE 
( IOL-  O.S  us/1 IMDL-  3.0 
No.  of  Surltl 

OCMS 
us/1 ) 

1 

1 

1 

No.  Detected 

0 

0 

0 

No.  Abovo  NHL 

0 

0 

0 

Arithaotic  Moon 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

90X  Los*  Then 

ND 

ND 

ND 

Moxiaua  Value 

ND 

ND 

ND 

Oeosaini  CLS  OCHS 

( IDL-  0.0003  us/ 1 IMDL-  0 
No.  of  Seaales 

'.0300  us/1 1 

2 

3 

2 

2 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MOL 

0 

0 

0 

0 

Arithaotic  Moon 

ND 

ND 

ND 

ND 

Modion  Voluo 

ND 

ND 

ND 

ND 

90X  Loss  Thon 

ND 

ND 

ND 

ND 

Moxiaua  Voluo 

ND 

ND 

ND 

ND 

Mothrl isobornool l  CLS  GCMS 
( IDL-  0.0003  uo/l IMDL-  0 
No.  of  Soaolos 

.0400  us/1  ) 

2 

3 

2 

2 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

0 

Arithaotic  Moon 

ND 

ND 

ND 

ND 

Modion  Voluo 

ND 

ND 

ND 

ND 

90X  Loss  Thon 

ND 

NO 

ND 

ND 

Moxiaua  Voluo 

ND 

ND 

ND 

ND 

& 


TABLE  0-4-16 

PROCESS  PERFORMANCE!  2  FEBRUARY  1983  -  16  MARCH  1983  (PHASE  IIB) 
ORGANIC  CHEMICALS  TENTATIVELY  IDENTIFIED  BY 
VOLATILE  OROANIC  ANALYSIS  (PURGE  AND  TRAP.  QC/NB)  ' 
(Concentration*  ransrttd  In  u«/L> 


Dual  Madia 


Final 


EEHTP 


TABLE  0-4-17 

PROCESS  PERFORMANCE  i  2  FEBRUARY  1983  -  MARCH  16  1983  (PHASE  1IA> 

ORGANIC  CHEMICALS  TENTATIVELY  IDENTIFIED  BY 
ACID  EXTRACTION  <W  /  METHYLAT I ON )  AND  GC/MS 

Dual  Madia  Final  EEUTP 

Bland  Filtar  Carbon  Column  Finishad 

Tank  Effluant  Effluant  Watar 


(No  sacondary  compound*  mart  idantifiad  by  thi*  tachninua  at  any  aroca**  sita.) 


G-4-68 


TABLE  0  -  4  -  IS 

PROCESS  PERFORMANCE  I  2  FEBRUARY  1933  -  16  MARCH  1993  (PHASE  IIB) 
ORGANIC  CHEMICALS  TENTATIVELY  IDENTIFIED  BY 
BASE/NEUTRAL  EXTRACTION  AND  GC/MS 


Du*  1  Madia  Final 

Bland  Filtar  Carbon  Column 

Tank  Effluant  Effluant 


EEUTP 

Finiahad 

Hater 


(No  sacondary  compound*  uara  idantifiad  by  this  tachniaue  at  any  procass  sita.l 


TABLE  C  -  4  -  19 

PROCESS  PERFORMANCE  I  2  FEBRUARY  1983  -  13  MARCH  1983  (PHASE  IIB) 
ORGANIC  CHEMICALS  TENTATIVELY  IDENTIFIED  BY 
CLOSED  LOOP  STRIPPING  AND  GC/MS 


Blend 

Tank 


Duel  Media 
Filter 
Effluent 


Final 

Carbon  Column 
Ef f 1 uent 


EEWTP 

Finished 

Water 


SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  <Non-Hal oeenated ) 
Alkyl  benzene* 

1 . 3-Dimethyl -3-< 1-metlwlethyl I  benzene 


No.  of  Times  Detected  /  No. 

Of 

Samples 

0 

/ 

2 

0 

/ 

3 

1 

/ 

2 

0 

/ 

2 

Ranee  of  Concentrations 

ND 

NO 

.003 

ND 

2. 4-Dimethv 1  — I— < 1 -methyl propyl ) 

benzene 

No.  of  Times  Detected  /  No. 

of 

Sampl es 

0 

/ 

2 

0 

/ 

3 

1 

/ 

2 

0 

/ 

2 

Ranee  of  Concentrations 

ND 

ND 

.018 

ND 

( 1 . 1 -Dimethyl eropy 1 ) benzene 

No.  of  Times  Detected  /  No. 

of 

Samples 

0 

/ 

2 

0 

/ 

3 

1 

/ 

2 

0 

/ 

2 

Ranee  of  Concentrations 

NO 

ND 

.003 

ND 

1.2. ♦. 3-Tetramethvl benzene 

No.  of  Times  Detected  /  No. 

of 

Samples 

0 

/ 

2 

0 

/ 

3 

1 

/ 

2 

0 

/ 

2 

Ranee  of  Concentrations 

ND 

ND 

Oil 

ND 

Naphthalenes 

1 -Methyl  naphthalene 

No.  of  Times  Detected  /  No. 

of 

Samples 

0 

/ 

2 

0 

/ 

3 

1 

/ 

2 

0 

/ 

2 

Ranee  of  Concentrations 

ND 

ND 

027 

ND 

2-Methv 1  naphtha 1 ene 

No.  of  Times  Detected  /  No. 

of 

Samples 

0 

/ 

2 

0 

/ 

3 

1 

/ 

2 

0 

/ 

2 

Ranee  of  Concentrations 

ND 

ND 

,035 

ND 

1 .2. 3. 4-Tetrahydro-6-me thy 1  naphthalene 

No.  of  Times  Detected  /  No. 

of 

Samples 

0 

/ 

2 

0 

/ 

3 

1 

/ 

2 

0 

/ 

2 

Ranee  of  Concentrations 

ND 

ND 

013 

ND 

Other  multirine  aromatics 

2. 3-Oihydro-4>6-dimethyl indene 

No.  of  Times  Detected  /  No. 

of 

Samples 

0 

/ 

2 

0 

/ 

3 

1 

/ 

2 

0 

/ 

2 

Ranee  of  Concentrations 

ND 

ND 

.007 

ND 

MISCELLANEOUS  ORGANIC  CHEMICALS 

Aldehydes 

Decanal 

No.  of  Times  Detected  /  No. 

of 

Samples 

1 

/  • 

2 

1 

/ 

3 

O 

/ 

2 

0 

/ 

Ranee  of  Concentrations 

038 

120 

ND 

ND 

Dodecanal 

No.  of  Times  Detected  /  No. 

of 

Samples 

1 

/ 

2 

1 

/ 

3 

0 

/ 

2 

0 

/ 

2 

Ranee  of  Concentrations 

.260 

670 

ND 

ND 

Alkanes 

Cl 2-Alkanes 

No.  of  Times  Detected  /  No. 

of 

Samples 

1 

/ 

2 

0 

/ 

3 

0 

/ 

2 

0 

/ 

2 

Ranee  of  Concentrations 

0.037 

ND 

ND 

ND 

G-4-70 


TABLE  G-4-20 
PROCESS  PERFORMANCE 
2  FEBRUARY  1983  TO  16  MARCH  1983 
AMES  TEST 


(Monitor-ins  for  the  Ames  Test  uis  discontinued  efter  Ph»se  IIA) 


APPENDIX  H 


CHARACTERIZATION  OF  FINISHED  WATERS 


This  appendix  provides  statistical  summary  tables  for  the  three  monitored  off¬ 
site  plants  (WTP1,  WTP2,  and  WTP3)  as  well  as  for  the  EEWTP  finished  water 
during  each  of  the  main  phases  of  operation.  The  off-site  data  summarized 
here  was  collected  over  a  twenty-three  month  period  between  16  March  1981 
and  1  February  1983.  EEWTP  finished  water  data  was  collected  over  the  appro¬ 
priate  dates  for  the  given  phases,  as  described  for  Appendices  G-l  to  G-3. 

The  data  are  organized  by  parameter  group,  as  indicated  below: 

H-l  Physical/Aesthetic  Parameters 
H-2  Asbestos  Fibers 

a.  Concentration 

b.  Characterization 

H-3  Major  Cations,  Anions  and  Nutrients 

H-4  Trace  Metals 

H-5  Radiological  Parameters 

H-6  Microbiological  Parameters 

H-7  Viruses 

H-8  Parasites 

H-9  Organic  Surrogate  Parameters  -  TOC  and  TOX 
H-10  Synthetic  Organic  Chemicals  -  Halogenated  Alkanes 
H-ll  Synthetic  Organic  Chemicals  -  Halogenated  Alkenes 
H-12  Synthetic  Organic  Chemicals  -  Aromatic  Hydrocarbons  (Non- 
Halogenated) 

H-13  Synthetic  Organic  Chemicals  -  Halogenated  Aromatics 
H-14  Synthetic  Organic  Chemicals  -  Pesticides/Herbicides 
H-15  Synthetic  Organic  Chemicals  -  Miscellaneous  Quantified  Organic 
Chemicals 

H-16  Organic  chemicals  Tentatively  Identified  by  Volatile  Organic  Analysis 
(Purge  and  Trap  GC/MS) 

H-17  Organic  Chemicals  Tentatively  Identified  by  Acid  Extraction  (w/Methy- 
lation)  and  GC/MS 


H-0-1 


Characterization  of  Finished  Waters 


H-18  Organic  Chemicals  Tentatively  Identified  by  Base/Neutral  Extraction 
and  GC/MS 

H-19  Organic  Chemicals  Tentatively  Identified  by  Closed  Loop  Stripping  and 
GC/MS 

H-20  Ames  Test  Results 

H-21  M  am  m  alii  an  Cell  Transformation  Test  Results 


It  should  be  noted  that  not  all  of  the  analyses  were  conducted  for  the  entire 
twelve  month  period.  Exceptions  are  noted  on  the  tables,  either  with  specific 
text,  or  with  one  of  the  following  symbols  either  at  the  location  heading  or  next 
to  the  "No.  of  Samples": 

*  Analysis  terminated  on  1  December  1981 
**  Analysis  initiated  on  1  December  1981 
+  Analysis  terminated  on  16  March  1982 
++  Analysis  initiated  on  16  March  1982 

All  data  reported  here  are  from  24-hour  composite  samples  unless  noted 
otherwise  (next  to  the  parameter  name).  In  some  cases,  a  negligible  number  of 
composite  samples  were  missed,  and  grab  samples  taken  in  their  place  are 
included  with  the  data  analysis. 

The  statistical  results  reported  in  the  tables  of  this  appendix  have  been 
calculated  using  the  techniques  described  in  the  Main  Volume  of  the  report, 
Chapter  5.  These  have  been  summarized  in  Table  5.1-2  of  that  chapter.  As 
discussed  in  Chapter  5,  the  geometric  mean  and  spread  factor  have  only  been 
calculated  in  cases  where  15  percent  or  more  of  the  samples  were  quantified. 
Otherwise,  results  for  these  statistical  parameters  have  been  left  blank. 

Additional  symbols  utilized  in  the  tables  of  this  appendix  are  described  below: 

ND:  Not  Detected.  Arithmetic  mean  is  reported  as  ND  if 

all  sample  concentrations  were  reported  as  "ND." 

NQ:  Not  Quantifiable.  Arithmetic  Mean  is  reported  as  NQ 

if  all  sample  concentrations  were  either  "ND"  or  "NQ," 
but  all  were  not  "ND."  (Organic  chemicals  only.) 

Not  Calculated:  Geometric  mean  is  reported  as  "Not  Calculated"  if 
there  were  greater  than  15  percent  of  the  samples 
quantified  but  geometric  mean  calculation  was  still 
not  feasible.  This  only  occurred  in  cases  where  all 
quantified  results  had  the  same  numerical  value. 


TABLE  H-l 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  1  FEBRUARY  1983 
PHYSICAL/AESTHETIC  PARAMETERS 


EEWTP 

Phase  IA 

Finished  Water 

Phase  IB 

Phase  I IA 

WTP  1 
Finished 
Water 

WTP  2 
Finished 
Water 

WTP  3 
Finished 
Water 

Temperature.  dee.  C 

Cin-situ  readings] 

No.  of  Readings 

365 

112 

199 

627 

619 

596 

Arithmetic  Mean 

18.1 

19.0 

20. 1 

16.4 

15.6 

16.7 

Standard  Deviation 

6.9 

5.2 

6.2 

8.5 

7.4 

8.7 

Median  Value 

18.0 

20.5 

19.7 

17.0 

17.5 

18.0 

Minimum  Value 

7.0 

9.5 

9.0 

1.0 

1.2 

1.0 

Maximum  Value 

29.0 

26.5 

29.8 

30.0 

25.5 

31.0 

pH  C*r»b  lupltd 


No.  of  Readines 

2158 

1333 

1079 

6"  6 

619 

595 

Arithmetic  Mean 

6.8 

7.6 

7.4 

7.6 

7.8 

7.6 

Standard  Deviation 

0.5 

0.2 

0.1 

0.2 

0.4 

0.3 

Geometric  Mean 

6.8 

7.5 

7.4 

7.6 

7.8 

7.6 

Spread  Factor 

1.08 

1.03 

1.00 

1.03 

1.05 

1.04 

Median  Value 

6.8 

7.6 

7.4 

7.6 

7.8 

7.5 

Minimum  Value 

5.3 

5.7 

6.9 

7.0 

6.7 

6.7 

Maximum  Value 

9.2 

8.3 

7.8 

8.3 

9.2 

9.0 

Dissolved  Oxveen  Cerab  samples] 

1MDL-0. IS  me/1 > 

No.  of  Readines 

355 

111 

178 

Arithmetic  Mean 

3.1 

8.3 

8.5 

Standard  Deviation 

1.4 

1.2 

2.5 

Geometric  Mean 

7.9 

8.2 

7.7 

Spread  Factor 

1.20 

1.15 

1.75 

Median  Value 

8.1 

8.0 

9.2 

Minimum  Value 

4.9 

6.2 

0.6 

Max  lain*  Value 

11.3 

11.5 

11.4 

Turbiditv  Cerab  samples] 

(MDL-  0.05  NTU) 

No.  of  Samples 

3914 

668 

1079 

554 

619 

394 

No.  Above  MDl 

3910 

668 

1076 

554 

619 

590 

Arithmetic  Mean 

0. 12 

0.11 

0.07 

0.41 

0.24 

0.22 

Standard  Deviation 

0.07 

0.05 

0.04 

0.32 

0.  14 

0.  15 

Geometric  Mean 

0.11 

0.  10 

0.06 

0.33 

0.  22 

0.19 

Spread  Factor 

1.66 

1.46 

1.47 

1.94 

1.58 

1.74 

Median  Value 

0.  10 

0.  10 

0.05 

0.32 

0.20 

0.  IS 

90*  Less  Than 

0.20 

0.  15 

0.  10 

0.76 

0.40 

0.  33 

Apparent  Color 

(MDL=*  3  color  units) 

No.  of  Samel** 

204 

14 

21 

230 

30  <**> 

43  ( ** 

No.  Above  MDL 

99 

12 

21 

98 

49 

44 

Arithmetic  Mean 

3.4 

5. 1 

11.4 

3.3 

9 .  S 

0.0 

Standard  Deviation 

2.8 

1.9 

4.  1 

3.3 

4.9 

3. 2 

Geometric  Mean 

2.9 

4.9 

10.5 

2.3 

7.5 

7.5 

Ser*ad  Factor 

1.97 

1.43 

1.55 

2.55 

1.30 

1 . 3° 

M*dian  Valu* 

ND 

3 

13 

ND 

3 

■r; 

90*  Less  Than 

7 

7 

13 

° 

15 

15 

H-0-3 


TABLE  H-l 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  1  FEBRUARY  1983 
PHYSICAL/AESTHETIC  PARAMETERS 
<  Cont i nutd  ) 


EEWTP 

Finished  Water 

WTP  1 

WTP  2 

WTP  3 

Finished 

Fini.h.d 

Finished 

Phase  IA 

Phase  IB 

Pha*.  I IA 

Water 

Water 

Water 

MBAS 

(MDL*  0.03  m»/l> 
No.  of  Samples 

267 

4 

6 

238 

24  <*#> 

22  <**) 

No.  Above  MDL 

163 

4 

3 

213 

17 

20 

Arithmetic  Mean 

0.033 

0.033 

0.022 

0.040 

0.030 

0.035 

Standard  Deviation 

0.022 

0.006 

0.008 

0.021 

0.013 

0.010 

Geometric  Mean 

0.032 

0.033 

Not 

0.038 

0.032 

0.036 

Spread  Factor 

1.57 

1.13 

Calculated 

1.46 

1.30 

1.24 

Median  Value 

0.03 

0.03 

ND 

0.04 

0.03 

0.03 

902C  Less  Than 

0.03 

0.04 

0.03 

0.06 

0.04 

0.05 

Taste 

(MDL-  2  Tast.  Unit*) 

No,  of  Samples 

249  (*) 

226  <*) 

No.  Above  MDL 

248 

226 

Arithmetic  Mean 

29.0 

23.6 

Standard  Deviation 

25.7 

20.9 

Geometric  Mean 

20.6 

18.0 

Spread  Factor 

2.28 

1.98 

Median  Value 

17 

12 

90%  Less  Than 

30 

30 

Odor 

(MDL-  1  TON) 

No.  of  Sam.).* 

267 

23 

46 

96  «*) 

37  l*> 

S3  (*) 

No.  Abov.  MDL 

267 

23 

44 

96 

37 

32 

Aritha.tic  M.an 

22.3 

11.3 

13.4 

16.8 

12.9 

12.3 

Standard  Deviation 

20.6 

4.9 

22.1 

15.0 

12.3 

21.7 

Geometric  M.an 

16.7 

10  4 

3.2 

13. 1 

9.6 

8.3 

Spread  Factor 

2.09 

1 . 38 

4.03 

1.99 

2.09 

2.  39 

Modi an  Value 

17 

12 

4 

12 

8 

8 

907  Loss  Than 

30 

17 

40 

23 

17 

17 

Free  Chlorine  Csrab  samples] 

(MDL-  0. 1  m./l -Cl ) 
No.  of  Sample* 

2438 

738 

1130 

391 

No.  Abov*  MDL 

2422 

738 

944 

391 

Arithmetic  Mean 

1.60 

2.42 

0.20 

2.11 

Standard  Deviation 

0.64 

0.67 

0.42 

0.23 

Ccom.tr ic  M.an 

1.39 

2. 14 

0. 12 

2.  10 

S.r.ad  Factor 

1.96 

2.01 

2.  15 

1.  13 

Median  Value 

1.6 

2.3 

0.  1 

2.  1 

907.  L.s*  Than 

2.5 

2.3 

0.3 

2.4 

Total  Chlorine  Csrab 

»am.!.s  3 

( M0L=  0. 1  me/l-Cl > 
No.  of  Samples 

2434 

736 

1195 

349 

No.  Above  MDL 

2433 

736 

1194 

349 

Arithmetic  Mean 

1 . 93 

2.83 

2.98 

2-31 

Standard  Deviation 

0.63 

0.77 

0.  42 

0.  23 

Geometric  Mean 

1 . 39 

2.76 

2.  9*3 

2.30 

Spread  Factor 

t .’  33 

1.22 

1.26 

1.  12 

Median  Val ue 

1.3 

2.7 

3.  1 

2.9 

°0 %  Less  Than 

->  g 

3.  1 

2.7 

H-0-4 


TABLE  H-2  (A) 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  I  FEBRUARY  1983 
ASBESTOS  FIBER  CONCENTRATION 


CHRYSOTILE  FIBERS 


EEWTP 

Phase  IA 

Finished  Water 

Phase  IB 

Phase  I IA 

WTP  1 
Finished 
Water 

WTP  2 
Finished 
Water 

WTP  3 
Finished 
Water 

Sunurr  Data) 

Total  Number  of  Samples 

48 

16 

24 

65 

63 

64 

Total  Volume  Filtered. 

Liters  <VT) 

2.452 

0.804 

1.214 

4.382 

2.776 

3.207 

Equivalent  Volume  Examined. 
Litars  (V) 

0. 0003597 

0.0001175 

0.0001775 

0.0006498 

0.0004109 

0.000471 

Parcant  Filtar  Araa 

Examined  <V/VT  a  100) 

0.01467 

0.01462 

0.01462 

0.01483 

0.01480 

0.01469 

Chrvsotile  Fiber  Raaultsi 

Total  Fibars  Countad  (N) 

9 

2 

2 

90 

21 

61 

Max.  Concantration-  MFL 

0.585 

0.274 

0.263 

3.443 

0.622 

2.326 

Min.  Concantration.  MFL 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

Madian  Concantration.  MFL 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

90  Parcentila  Concantration. 
MFL 

N.D. 

N.D. 

N.D. 

0.410 

0.  133 

0.274 

Avarasa  Concantration  <N/V). 
MFL 

0.025 

0.017 

0.011 

0. 139 

0.051 

0.  129 

Minimum  Dataction  Limits 
Highest,  MFL 

0.146 

0. 137 

0. 137 

0.262 

0.274 

0.207 

Lowest.  MFL 

0.066 

0.  132 

0.  129 

0.065 

0.  131 

0.  037 

AMPHIBOLE  FIBERS 


EEWTP 

Phase  IA 

Finished  Water 

Phase  18 

Phase  I IA 

WTP  1 
Finished 
Water 

WTP  2 
Finished 
Water 

WTP  3 
Finished 
Water 

Sumatarv  Data! 

Total  Number  of  Samples 

48 

16 

24 

65 

63 

64 

Total  Volume  Filtered< 

Litars  <VT> 

2.452 

0.804 

1.214 

4.382 

2.776 

3.207 

Equivalent  Volume  Examined. 
Litars  (V) 

0.0003597 

0.0001175 

0.0001775 

0.0006498 

0.0004109 

0.000471 

Parcant  Filtar  Araa 

Examined  <V/VT  *  100) 

0.01467 

0.01462 

0.01462 

0.01483 

0.01480 

0.01469 

Amphibole  Fiber  Results) 

Total  Fibars  Countad  IN) 

0 

0 

0 

4 

1 

Q 

Max.  Concantration.  MFL 

N.D. 

N.D. 

N.D. 

0.547 

0.  131 

0.913 

Min.  Concantration.  MFL 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

Madian  Concantration.  MFL 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

90  Percentile  Concantration. 
MFL 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

Avarasa  Concantration  (N/V). 
MFL 

N.D. 

N.D. 

N.D. 

0.006 

0.002 

0.017 

Minimum  Detection  Limits 
Hishest.  MFL 

0. 146 

0. 137 

0.  137 

0.262 

0.274 

0.207 

Lowast.  MFL 

0.066 

0.  132 

0.  129 

0.065 

0.  131 

0.087 
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TABLE  H— 2  <B> 

CHARACTERIZATION  OF  FINISHED  WATERS 

16  MARCH  1981  TO  1  FEBRUARY  1983 

ASBESTOS  FIBER  CHARACTERIZATION 

EEWTP  Finished  Water  WTP  1 

Finished 

Phase  IA  Phase  IB  Phase  I1A  Water 

WTP  2 
Finished 
Water 

WTP  3 
Finished 
Water 

Chrvsotile  Fib*rs> 

Number  of  Fibers  Examined  * 

0 

0 

0 

45 

0 

32 

Leneth  Distribution! 
Fibers/Semples 

0.0  -  0.49  um 

0/0 

0/0 

0/0 

5/2 

0/0 

3/3 

0.50  -  0.9  um 

0/0 

0/0 

0/0 

13/3 

0/0 

14/3 

1.0  -  1.4  um 

0/0 

0/0 

0/0 

10/4 

0/0 

11/2 

1.5  -  1.9  um 

0/0 

0/0 

0/0 

2/1 

0/0 

1/1 

2.0  -  2.4  um 

0/0 

0/0 

0/0 

3/1 

0/0 

0/0 

>  2.5  um 

0/0 

0/0 

0/0 

12/2 

0/0 

3/2 

Width  Distribution! 
Fibers/Semples 

0.00  -  0.04  um 

0/0 

0/0 

0/0 

3/2 

0/0 

i/i 

0.05  -  0.09  um 

0/0 

0/0 

0/0 

34/4 

0/0 

24/3 

0.10  -  0.14  um 

0/0 

0/0 

0/0 

6/3 

0/0 

6/1 

0. 15  -  0. 19  um 

0/0 

0/0 

0/0 

2/1 

0/0 

1/1 

0.20  -  0.24  um 

0/0 

0/0 

0/0 

0/0 

0/0 

0/0 

>  2.5  um 

0/0 

0/0 

0/0 

0/0 

0/0 

0/0 

Aspect  Ratio  Distribution. 
Fiber s/Semples 

0.0  -  9.0 

0/0 

0/0 

0/0 

11/3 

0/0 

11/3 

10.0  -  19.9 

0/0 

0/0 

0/0 

15/4 

0/0 

13/3 

20.0  -  29.9 

0/0 

0/0 

0/0 

3/1 

0/0 

5/2 

30.0  -  39.9 

0/0 

0/0 

0/0 

3/2 

0/0 

0/0 

40.0  -  49.9 

0/0 

0/0 

0/0 

2/1 

0/0 

0/0 

>  50.0 

0/0 

0/0 

0/0 

11/3 

0/0 

3/2 

AmPhibole  Fiberst 

Number  of  Fibers  Examined  • 

0 

0 

0 

0 

0 

7 

Leneth  Distribution. 
Fibers/Samples 

0.0  -  0.49  um 

0/0 

0/0 

0/0 

0/0 

0/0 

0/0 

0.50  -  0.9  um 

0/0 

0/0 

0/0 

0/0 

0/0 

2/1 

1.0  -  1.4  um 

0/0 

0/0 

0/0 

0/0 

0/0 

5/1 

1.5  -  1.9  um 

0/0 

0/0 

0/0 

0/0 

0/0 

0/0 

2.0  -  2.4  um 

0/0 

0/0 

0/0 

0/0 

0/0 

0/0 

>  2.5  um 

0/0 

0/0 

0/0 

0/0 

0/0 

0/0 

Width  Distribution. 
Fibers/Samples 

0.00  -  0.04  um 

0/0 

0/0 

0/0 

0/0 

0/0 

0/0 

0.05  -  0.09  urn 

0/0 

o/o 

0/0 

0/0 

0/0 

0/0 

0.10  -  0.14  um 

0/0 

0/0 

0/0 

0/0 

0/0 

3/1 

0. 15  -  0. 19  um 

0/0 

0/0 

0/0 

0/0 

0/0 

4/1 

0.20  -  0.24  um 

0/0 

0/0 

0/0 

0/0 

0/0 

0/0 

>  2.5  um 

0/0 

0/0 

0/0 

0/0 

0/0 

0/0 

Aspect  Ratio  Distribution. 
Fibers/Samples 

0.0  -  9.0 

0/0 

0/0 

0/0 

0/0 

0/0 

5/1 

10.0  -  19.9 

0/0 

0/0 

0/0 

0/0 

0/0 

2/1 

20.0  -  29.9 

0/0 

0/0 

0/0 

0/0 

0/0 

0/0 

30.0  -  39.9 

0/0 

0/0 

0/0 

0/0 

0/0 

0/0 

40.0  -  49.9 

0/0 

0/0 

0/0 

0/0 

0/0 

0/0 

>  50.0 

0/0 

0/0 

0/0 

0/0 

0/0 

0/0 

e  Only  those  fibers  from  samples  with  5  or 

more  fibers  were  used. 
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TABLE  H-3 

CHARACTERIZATION  OF  FINISHED  MATERS 
16  MARCH  1981  TO  1  FEBRUARY  1983 
MAJOR  CATIONS,  ANIONS,  AND  NUTRIENTS 


EEWTP 

Finished  Mater 

MTP  1 

MTP  2 

MTP  3 

Finished 

Finished 

Finished 

Phase  IA 

Phase  IB 

Phase  I IA 

Mater 

Mater 

Mater 

Total  Dissolved  Solids 

(TDS)i  bv  evaporation 

(MDL-10.0  m/1  ) 

No.  of  Samples 

189  <e> 

173  (e) 

No.  Above  MDL 

189 

173 

Arithsietic  Mean 

278.3 

198.8 

Standard  Deviation 

31.4 

31.2 

Oeosetric  Mean 

273.7 

192.4 

Spread  Factor 

1.21 

1.29 

Median  Value 

273 

193 

90%  Less  Than 

349 

266 

Total  Dissolved  Solids 

(TDS)i  bv  addition 

(MDL-  1  M/1 ) 

No.  of  Saarles 

27  (ee) 

28 

S3 

103  (ee) 

102  (ee) 

96  (ee) 

No.  Above  MDL 

27 

28 

S3 

103 

102 

96 

ArithMtic  Mean 

301.4 

233.1 

304.2 

186.4 

129.4 

173.4 

Standard  Deviation 

33.1 

39.6 

42.6 

38.7 

20.6 

34.6 

OeoMtric  Mean 

299.4 

231.1 

301.3 

182.4 

127.8 

172.2 

Spread  Factor 

1.12 

1.22 

1.14 

1.23 

1.16 

1.21 

Median  Value 

293 

246 

303 

188 

123 

168 

VOX  Less  Than 

333 

268 

347 

238 

160 

231 

Electroconductivitv 

(MDL-  0.1  usdio/cm) 
No.  of  Samples 

201 

28 

53 

270 

107  (ee) 

103  (ee) 

No.  Above  MDL 

201 

28 

33 

270 

107 

103 

ArithMtic  Mean 

470.4 

437.4 

581.0 

331.3 

240.3 

338.3 

Standard  Deviation 

71.8 

81.8 

63.3 

66.9 

42.3 

63.5 

OeoMtric  Mean 

464.8 

427.7 

577.7 

324.8 

236.8 

332,7 

•bread  Factor  1.17  '1.26  1.11  1.22  1.18  1.20 

Median  Value  470.0  460.0  380.0  333.0  230.0  330.0 

90%  Lost  Than  370.0  320.0  633.0  425.0  310.0  438.0 


Calcium 

(MDL*  0.2  m/1  1 

Ne.  of  Steeles 

280 

32 

33 

343 

344 

334 

No.  Above  MOL 

280 

32 

53 

345 

344 

334 

ArithMtic  Mean 

48.93 

49.9 

70.73 

41.32 

23.60 

40.32 

Standard  Deviation 

9.83 

7.42 

19.69 

8.92 

3.81 

9.  16 

OeoMtric  Mean 

47.93 

49.27 

68.67 

40.32 

23.34 

39.26 

Spread  Factor 

1.22 

1.18 

1.27 

1.23 

1.15 

1.26 

Median  Value 

47.1 

31.7 

65.9 

42.3 

23.0 

40.  1 

90%  Lett  Than 

63.8 

56.8 

87.4 

53.4 

30.3 

51.9 

Hardnesti  bv  addition  <Ca+Me,  as  CaC03) 

(MDL-  1.0  M/l-CaC03> 

No.  of  Samples  280  32  S3  344  344  333 

No.  Abovo  MDL  280  32  S3  343  344  333 


ArithMtic  Mean 

153.4 

132.3 

197.2 

133.3 

SI. 9 

132.2 

Standard  Deviation 

30.8 

22.4 

42.7 

31.0 

10.2 

30.0 

OeoMtric  Mean 

130.7 

130.3 

193.7 

130.4 

SI. 3 

128.  S 

Spread  Factor 

1.39 

1.18 

1.20 

1.42 

1.13 

1.2< 

Median  Value 

133 

136 

190 

138 

SO 

133 

90%  Lets  Than 

199 

174 

227 

174 

95 

170 

TABLE  H-3 

CHARACTERIZATION  OF  FINISHED  HATERS 
16  MARCH  1981  TO  I  FEBRUARY  1983 
MAJOR  CATIONS,  ANIONS.  AND  NUTRIENTS 
(Continued) 


EEWTP 

Finished  Water 

WTP  1 

WTP  2 

WTP  3 

Finished 

Finished 

Fi  ni shed 

Phase  IA 

Phase  IB 

Phase  I IA 

Water 

Water 

Water 

Maenesium 

(MDL*  0. 1  m*/l ) 

No.  of  SiAfUl 

279 

32 

55 

343 

344 

333 

No.  Abov#  MDL 

279 

32 

55 

343 

344 

333 

Arithmetic  Mean 

8. 19 

6.73 

4.98 

7.90 

4.37 

7.66 

Standard  Deviation 

1.72 

1.06 

2.39 

2.18 

0.55 

2.07 

Geometric  Mean 

8.01 

6.64 

4.26 

7.60 

4.33 

7.  38 

Spread  Factor 

1.24 

1.  19 

1.86 

1.32 

1.14 

1.31 

Median  Value 

8.0 

6.8 

5.4 

7.5 

4.4 

7.4 

90%  Lost  Than 

10.5 

7.9 

8.2 

11.0 

5.0 

10.7 

Potassium 

(MDL-  0.3  mv/1 ) 


No.  of  Sammies 

280 

32 

55 

345 

344 

333 

No.  Above  MDL 

280 

32 

55 

344 

344 

333 

Arithmetic  Mean 

6. 16 

4.63 

6.25 

2.56 

2.96 

2.65 

Standard  Deviation 

1.10 

1.14 

0.68 

0.60 

1.37 

0.66 

Geometric  Mean 

6.04 

4.43 

6.21 

2.48 

2.85 

2.56 

Spread  Factor 

1.22 

1.41 

1.13 

1.31 

1.27 

1.29 

Median  Value 

6.  1 

5.0 

6.3 

2.6 

2.9 

2.7 

907  Less  Than 

7.4 

5.6 

7.0 

3.2 

3.6 

3.4 

Sodium 

(MOL-  O. 1  ms/ 1 ) 

No.  of  Sammies 

280 

32 

55 

345 

344 

334 

No.  Above  MDL 

280 

32 

55 

345 

344 

334 

Arithmetic  Mean 

29.90 

23. 17 

31.87 

12.89 

12.08 

12.58 

Standard  Deviation 

6.47 

5.94 

4.28 

6.  16 

4.09 

5.31 

Geometric  Mean 

29.20 

22.00 

31.57 

11.53 

11.48 

11.37 

Smread  Factor 

1.25 

1.44 

1.15 

1.60 

1.38 

1.57 

Median  Value 

29.8 

24.9 

33.3 

11.4 

11.9 

11.3 

902  Less  Than 

37.4 

28.2 

36.2 

22.6 

14.5 

20.7 

Alkalinity 

(MDL-  2.7  ms/l-CaC03> 

No.  of  Sammies 

282 

28 

53 

341 

107  <#*> 

105  (**) 

No.  Above  MDL 

282 

28 

53 

341 

107 

105 

Arithmetic  Mean 

42.29 

61.79 

101.32 

78.02 

42.72 

66.44 

Standard  Deviation 

19,44 

11.91 

39.48 

18.40 

10.75 

20.  48 

Geometric  Mean 

37.69 

60.65 

96.09 

75.73 

41.30 

63.20 

Smread  Factor 

1.64 

1.22 

1.36 

1.28 

1.31 

1 . 38 

Median  Value 

37.6 

61.0 

96.0 

SO.O 

41.6 

67.0 

902  Less  Than 

71.0 

76.0 

131.0 

103.0 

59.0 

97.0 

Bromide 

(MDL-  0.003  m./l ) 

No .  of  Samp 1 e s 

282 

28 

53 

341 

107  (**> 

105  (*«) 

No.  Above  MDL 

115 

5 

49 

66 

34 

15 

Ar i thmet ic  Mean 

0.0113 

0.0044 

0.0392 

0.0060 

0.0072 

0.0027 

Standard  Deviation 

0.0168 

0.0096 

0.0440 

0.01 17 

0.0108 

0.0032 

Geometric  Mean 

0.0022 

0.0004 

0.0224 

0,0003 

0.0032 

Spread  Factor 

8.81 

10.  49 

3.  22 

19.  10 

3.  76 

Median  Value 

ND 

ND 

0.031 

ND 

0.003 

ND 

902  Less  Than 

0.035 

0.014 

0.080 

0.020 

0.016 

0.  003 
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TABLE  H— 3 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  1  FEBRUARY  1983 
MAJOR  CATIONS.  ANIONS.  AND  NUTRIENTS 
(Continued) 


EEWTP  Finished  Water 


Phase  IA 


Phase  IB 


Phase  I IA 


WTP  1 
Finished 
Water 


WTP  2 
Finished 
Water 


WTP  3 
Finished 
Water 


Iodide 

(MDL-  0.002  m./l ) 
No.  of  Samples 
No.  Above  MDL 


Arithmetic  Mean 
Standard  Deviation 


0.0036 

0.0019 


0.0034 

0.0017 


Geometric  Mean 
Spread  Factor 


0.0032 

1.66 


0.0031 

1.57 


Median  Value 
90%  Less  Than 


Nitroeen.  Nitrite  +  Nitrate 
(MOL-  0.02  me/l-N) 

No.  of  Samples  285 

No.  Above  MDL  284 


105  (**) 
89 


104  (**) 
100 


Arithmetic  Mean 

7.36 

5.86 

7.94 

1.40 

0.87 

1.61 

Standard  Deviation 

2. 13 

2.33 

1.63 

0.68 

0.64 

0.73 

Geometric  Mean 

6.87 

5.09 

7.71 

1.09 

0.44 

1.28 

Spread  Factor 

1.65 

1.87 

1.31 

2.72 

5.60 

2.68 

Median  Value 

7.6 

6.9 

8.3 

1.4 

0.9 

1.6 

90%  Less  Than 

9.3 

8.0 

9.6 

2.2 

1.7 

2.5 
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TABLE  H-3 

CHARACTERIZATION  OF  FINISHED  WATERS 
IS  MARCH  1981  TO  1  FEBRUARY  1933 
MAJOR  CATIONS.  ANIONS.  AND  NUTRIENTS 
(Continued) 


EEWTP 

Phase  IA 

Finished  Water 

Phase  IB 

Phase  I I A 

WTP  1 
Finished 
Water 

WTP  2 
Finished 

Water 

WTP  3 
Finished 
Water 

NitroMit.  AMMitlt 

(MOL-  0.02  *s/1-N> 

No.  oF  Saar lot 

285 

28 

53 

341 

105  <*e> 

103  (#*) 

No.  Ahovo  MOL 

65 

9 

48 

70 

103 

49 

Arithmetic  Moan 

0.069 

0.046 

0.731 

0.026 

0.493 

0.096 

Standard  Deviation 

0.211 

0.  123 

0.413 

0.063 

0.218 

0.256 

Geometric  Moan 

0.002 

0.008 

0.491 

0.005 

0.435 

0.019 

Spread  Factor 

15.96 

5.86 

3.60 

6.03 

1.83 

6.99 

Median  Value 

ND 

ND 

0.80 

ND 

0.45 

ND 

90X  Less  Than 

0.06 

0.07 

1.20 

0.05 

0.76 

0.20 

Nitrosen.  Total  KJeldahl 
(MDL-  0.2  ws/l-N) 

No.  of  Samples 

30 

28 

53 

105 

106  (eel 

104  (**) 

No.  Above  MDL 

21 

5 

52 

61 

103 

65 

Arithieetic  Mean 

0.35 

0. 18 

1.06 

0.37 

0.79 

0.43 

Standard  Deviation 

0.27 

0.26 

0.62 

0.40 

0.43 

0.47 

Geometric  Mean 

0.29 

0.05 

0.89 

0.25 

0.70 

0.27 

spread  Factor 

2.02 

4.24 

1.88 

2.54 

1.66 

2.66 

Median  Value 

0.3 

ND 

1.0 

0.3 

0.7 

0.3 

90Z  Less  Than 

0.8 

0.25 

1.8 

0.9 

1.2 

1.0 

Ortho  Phosphate 

(MDL-  O.Ot  ms/l-P> 


No.  of  Salaries 

285 

28 

53 

340 

106  (**) 

104  (*e> 

No.  Above  MDL 

27 

4 

9 

34 

12 

8 

Arithmetic  Mean 

0.013 

0.031 

0.016 

0.012 

0.014 

0.008 

Standard  Deviation 

0.053 

0.113 

0.041 

0.040 

0.037 

0.013 

Geometric  Mean 

0.001 

Spread  Factor 

14.54 

Median  Value 

ND 

ND 

NO 

ND 

ND 

ND 

90%  Less  Than 

ND 

0.04 

0.04 

NO 

0.03 

ND 

Silica 

(MOL-  0.2  me/1 > 

No.  oF  Samples 

283 

28 

53 

337 

108  (**) 

104  (**) 

No.  Above  MDL 

283 

28 

53 

337 

108 

104 

Arithmetic  Mean 

5.77 

6.23 

4.97 

4.38 

7.40 

4.48 

Standard  Deviation 

1.88 

1.78 

1.41 

2.38 

2.  19 

1.91 

Geometric  Mean 

5.43 

5.97 

4.80 

3.54 

6.94 

4.02 

Spread  Factor 

1.45 

1.35 

1.31 

2.08 

1.50 

1.64 

Median  Value 

5.7 

6.0 

4.7 

4.3 

7.5 

4.6 

90X  Less  Than 

8.4. 

8.3 

6.5 

7.6 

9.6 

6.5 

Sul  Fat* 

(MDL-  0.6  ms/1 ) 


No.  of  Samples 

284 

28 

53 

341 

107  (**) 

105  (**) 

No.  Above  MDL 

284 

28 

53 

341 

107 

105 

Arithmetic  Mean 

92.70 

60.05 

55.62 

53.40 

30.08 

32.66 

Standard  Deviation 

17.37 

7.78 

10.65 

16.83 

3.83 

10.67 

Geometric  Mean 

91.10 

59.52 

54.61 

51.04 

29.83 

31.01 

Spread  Factor 

1.20 

1.15 

1.21 

1.34 

1.14 

1.38 

Median  Value 

90.0 

62.0 

55.4 

47.  1 

30.0 

30.0 

90X  Less  Than 

118.9 

69.0 

71.0 

82.0 

34.9 

49.0 

( 
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TABLE  H-4 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  1  FEBRUARY  1983 
TRACE  METALS 


EEWTP 

Finished  Water 

WTP  1 

WTP  2 

WTP  3 

Finished 

F i  ni  shed 

Fi ni shad 

Phase  IA 

Phase  IB 

Phase  I I A 

Watar 

Water 

Water 

A1 uni  nun 

(MDL-  0.003  ms/l) 
No.  of  Sunlii 

278 

32 

S3 

343 

340 

333 

No.  Above  MDL 

22S 

32 

45 

322 

332 

317 

Arithmetic  Moon 

0.0708 

0.2081 

0.0203 

0.0943 

0.2094 

0.0741 

Standard  Deviation 

0.3139 

0. 1301 

0.0198 

0.2233 

0. 1262 

0.0589 

Geometric  Moan 

0.0184 

0. 1601 

0.0123 

0.0348 

0.  1634 

0.0534 

Spread  Factor 

4.84 

2.14 

3.02 

3.00 

2.42 

2.63 

Modian  Value 

0.020 

0.  150 

0.020 

0.070 

0.  190 

0.070 

90X  Loss  Than 

0.090 

0.320 

0.040 

0. 140 

0.360 

0.  130 

Antimony 

(MDL-  0.0003  mo/1) 
No.  of  Samples 

277 

254  (  +  > 

236  (+) 

231  <♦> 

No.  Abovo  MDL 

132 

63 

47 

33 

Arithmetic  Moan 

0.00070 

0.00049 

0. 00040 

0.00043 

Standard  Deviation 

0.00181 

0.00138 

0.00102 

0.00144 

Geometric  Moan 

0.00025 

0.00009 

0.00003 

0.00008 

Spread  Factor 

3.32 

3. 16 

7.02 

3.23 

Median  Value 

ND 

ND 

ND 

ND 

90X  Loss  Than 

0.0010 

0.0006 

0.0006 

0.0005 

Arsenic 

(MDL-  0.0002  m»/l> 
No.  of  Samples 

278 

32 

35 

343 

343 

332 

No.  Abovo  MDL 

147 

28 

48 

264 

243 

226 

Arithmetic  Moan 

0.00094 

0.00038 

0.00044 

0.00079 

0.00037 

0.00054' 

Standard  Deviation 

0. 00328 

0.00036 

0.00030 

0.00206 

0.00115 

0.00136 

Geometric  Mean 

0. 00020 

0.00030 

0.00037 

0.00039 

0.00032 

0.00030 

Spread  Factor 

4.63 

1.83 

1.82 

2.81 

2.64 

2.62 

Median  Value 

0.0002 

0.0003 

0.0003 

0.0004 

0.0003 

0.0003 

90%  Lass  Than 

0.0009 

0.0010 

0.0009 

0.0011 

0.0009 

0.0009 

Barium 

(MDL-  0.002  me/1) 
No.  of  Samples 

276 

33 

53 

340 

339 

330 

No.  Above  MDL 

263 

33 

33 

328 

332 

323 

Arithmetic  Mean 

0.0238 

0.0233 

0.0172 

0.0344 

0.0270 

0.0285 

Standard  Deviation 

0.0080 

0.0062 

0.0048 

0.0113 

0.0074 

0.0097 

Geometric  Mean 

0.0213 

0.0246 

0.0166 

0.0307 

0.0254 

0.0260 

Spread  Factor 

1.78 

1.28 

1.31 

1.38 

1.56 

1.69 

Median  Value 

0.024 

0.024 

0.016 

0.035 

0.027 

0.  02° 

907.  Less  Than 

0.032 

0.032 

0.024 

0.047 

0.034 

0.041 

Beryl  1 ium 

(MDL-  0.0008  ms /I ) 
No#  of  Samples 

277 

235  (+) 

255  (+> 

252  <♦) 

No.  Above  MOL 

0 

2 

1 

0 

Arithmetic  Mean 

ND 

0.00531 

0.001  IS 

ND 

Standard  Deviation 

0.07325 

0.01250 

Median  Value 

ND 

ND 

ND 

ND 

Less  Than 

ND 

ND 

ND 

ND 

TABLE  H-4 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1991  TO  1  FEBRUARY  1983 
TRACE  METALS 
<  Continued  > 


EEUTP 

Finished  Water 

WTP  1 

WTP  2 

WTP  3 

Finished 

Finished 

Fi n i shed 

Phase  I A 

Phase  IB 

Phase  1 1 A 

Mater 

Water 

Water 

Boron 

(MDL-  0.0040  mg/1) 
No.  of  Samples 

278 

32 

33 

343 

343 

332 

No.  Above  MDL 

270 

32 

34 

294 

326 

292 

Arithmetic  Mean 

0.04222 

0.04720 

0.04247 

0.01601 

0. 02986 

0.01780 

Standard  Deviation 

0.02618 

0. 01747 

0.01591 

0.01308 

0.04739 

0.013S6 

Geometric  Mean 

0.03378 

0.04370 

0.03877 

0.01240 

0.02253 

0.01422 

Spread  Factor 

2.  18 

1.31 

1.63 

2.  15 

2.  13 

2.09 

Median  Value 

0.0442 

0.0449 

0.0431 

0.0150 

0.0273 

0.0170 

90 7.  Less  Than 

0.0647 

0.0690 

0.0636 

0.0230 

0.0430 

0.0275 

Cadmium:  I CAP 

(MDL-  0.0008  mg/1) 
No.  of  Samples 

232  (*> 

235  (*) 

236  (*> 

229  <  * ) 

No.  Above  MDL 

33 

21 

23 

19 

Arithmetic  Mean 

0.00032 

0.00049 

0.00060 

0.00047 

Standard  Deviation 

0.00037 

0.00042 

0.00148 

0.00028 

Median  Value 

ND 

ND 

ND 

ND 

907-  Las*  Than 

0.0009 

ND 

ND 

ND 

Cadmium:  furnace  AAS 

(MDL*  0.0002  mg/1) 
No.  of  Samples 

26  (**) 

32 

S3 

107  (**) 

103  (**) 

102  (•»> 

No.  Above  MDL 

2 

6 

2 

9 

6 

9 

Arithmetic  Mean 

0.00013 

0.00022 

0.0001V 

0.00012 

0.00012 

0.00020 

Standard  Deviation 

0.00011 

0.00029 

0.00003 

0.00011 

0.00011 

0.00073 

Geometric  Mean 

0. 00004 

Spread  Factor 

6.62 

Median  Value 

ND 

NO 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

0.0006 

ND 

ND 

ND 

ND 

Chromium:  ICAP 

(MDL=  0.003  mg/1) 

No .  or  Samples 

232  (*> 

234  (*) 

237  (*> 

229  (*) 

No.  Above  MDL 

6 

62 

9 

20 

Arithmetic  Mean 

0.0016 

0.0023 

0.0016 

0.0018 

Standard  Deviation 

0.0003 

0.0016 

0.0008 

0.0009 

Geometric  Mean 

0.0020 

Spread  Factor 

1.37 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

0-005 

ND 

ND 

Chromium:  furnace  AAS 

(MDL=  0.0002  mg/1) 
No.  of  Samples 

26  (**> 

32 

33 

108  <**> 

105  (**) 

102  (**) 

No.  Above  MDL 

17 

29 

33 

98 

88 

94 

Arithmetic  Mean 

0.00100 

0.00131 

0.00173 

0.00248 

0.001 13 

0. 00259 

Standard  Deviation 

0. 00096 

0.00101 

0.00163 

0.00207 

0 . 00 105 

0.00321 

Geometric  Mean 

0.00047 

0 . 00093 

0.00123 

0 . 00 1 70 

0.00077 

0 . 00 1 60 

Spread  Factor 

4.30 

2.42 

2.30 

2. 79 

2.  S3 

2. 93 

Median  Value 

0.0007 

0 . 000° 

0.0012 

0 . 002 1 

0. 0009 

0.0017 

°0 %  Less  Than 

0.0024 

0 . 0025 

0.0038 

0. 0044 

0.0025 

0 . 0052 

H-O-12 


TABLE  H-4 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  1  FEBRUARY  1983 
TRACE  METALS 
(Continued > 


EEWTP  Finished  Water 

WTP  1 

WTP  2 

WTP  3 

Finished 

Fin  i  shed 

Finished 

Phase  IA  Phase  IB  Phase  IIA 

Water 

Water 

Water 

Cobalts  ICAP 

(MDL-  0.003  me/1 > 

No.  of  Samples 

252  (») 

233  (*> 

238  (*) 

229  (*) 

No.  Above  MDL 

5 

4 

3 

6 

Arithmetic  Mean 

0.0016 

0.0016 

0.0016 

0.0016 

Standard  Deviation 

0.0005 

0.0008 

0.0004 

0.  0004 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

NO 

ND 

ND 

Cobalti  furnace  AAS 

(MDL*  0.0001  m«/l> 

(♦> 

(+> 

(«•> 

No.  of  Samples 

25  (**) 

20  (**) 

18  (**) 

22  <**> 

No.  Above  MDL 

20 

15 

13 

20 

Arithmetic  Mean 

0. 00055 

0. 00039 

0.00027 

0.00043 

Standard  Deviation 

0.00057 

0.00034 

0.00020 

0.00040 

Geometric  Mean 

0.00035 

0. 00027 

0.00019 

0.00032 

Spread  Factor 

2.84 

2.66 

2.52 

2.  18 

Median  Value 

0.0005 

0.0004 

0.0002 

0.0004 

90%  Less  Than 

0.0008 

0. 0005 

0.0005 

0.0006 

Coppers  ICAP 

(MDL-  0.0008  m»/I) 

No.  of  Samples 

252  (*) 

235  (*) 

238  (*) 

230  (*) 

No.  Above  MDL 

174 

178 

213 

171 

Arithmetic  Mean 

0.00328 

0.00280 

0.00625 

0.00320 

Standard  Deviation 

0.00880 

0.00256 

0.00405 

0.  00367 

Geometric  Mean 

0.00158 

0.00190 

0.00472 

0.00197 

Spread  Factor 

3.21 

2.63 

2.40 

2.90 

Median  Value 

0.0019 

0.0024 

0.0056 

0.0026 

90%  Less  Than 

0. 0060 

0.0058 

0.0115 

0.0061 

Copper*  flame  AAS 


(MDL-  0.0012  m»/l ) 
No.  of  Samples 

26  (**) 

32 

55 

108  (#*> 

105  (**) 

103  (**> 

No.  Abov-»  MDL 

20 

21 

22 

79 

92 

80 

Arithmetic  Mean 

0.00440 

0.00138 

0.00145 

0.00240 

0.00396 

0.00378 

Standard  Deviation 

0.00596 

0.00074 

0.00139 

0.00217 

0.00309 

0.01239 

Oeometric  Mean 

0.00249 

0.00137 

0.00096 

0.00183 

0.00306 

0.0021 1 

Spread  Factor 

2.88 

1.50 

2.55 

2.08 

2.  12 

2.29 

Median  Value 

0.0023 

0.0013 

ND 

0.0019 

0.0032 

0.0022 

90%  Les-,  Than 

0.0094 

0.0024 

0.0031 

0.0046 

0. 0081 

0.004S 

Iron 

(MDL-  0.003  m*/1 ) 

No.  of  Samples 

278 

32 

55 

341 

340 

333 

No.  Above  MDL 

239 

28 

38 

292 

304 

319 

Arithmetic  Mean 

0.097^ 

0.0348 

0.0158 

0.0530 

0.0418 

0.0830 

Standard  Deviation 

0.4366 

0.0642 

0.0209 

0. 1970 

0.0725 

0. 1365 

Oeometric  Mean 

0.0244 

0.0167 

0.0071 

0.0203 

0.0228 

0. 0468 

Spread  Factor 

4.34 

3.34 

4.05 

3.89 

3.  28 

2.95 

Median  Value 

0.032 

0.017 

0.007 

0.026 

0.027 

0.051 

*0%  Less  Than 

0.  084 

0.036 

0.038 

0.070 

0.092 

0.  140 

H-0-13 


TABLE  H-4 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  1  FEBRUARY  1983 
TRACE  METALS 
(Continued  > 


EEWTP 

Finished  Water 

WTP  1 

WTP  2 

WTP  3 

Finished 

Finished 

Finished 

Phase  IA 

Phase  IB 

Phase  I IA 

Water 

Water 

Water 

Lead 

(MDL-  0.0003  me/1) 

No.  of  Swl  •> 

278 

32 

34 

342 

341 

331 

No.  Above  MOL 

132 

7 

13 

166 

164 

162 

0.00092 

0.00023 

0.00031 

0.00068 

0.00067 

0.00080 

Stenderd  Deviation 

0.00247 

0.00017 

0.00036 

0.00144 

0.00138 

0.00231 

OtoMtric  Heart 

0.00033 

0.00016 

0.00012 

0.00028 

0.00028 

0.00028 

Spr««d  Factor 

3.74 

2.24 

3.71 

3.61 

3.77 

3.  97 

H«dUn  Value 

0.0003 

ND 

ND 

ND 

NO 

ND 

90X  Lest  Than 

0.0016 

0.0006 

0.0007 

0.0012 

0.0016 

0.0015 

Lithium*  ICAP 

(MDL-  0.0010  a*/! ) 

No.  of  Sample* 

230  (#) 

232  (*> 

238  (*) 

230  (*) 

No.  Above  MDL 

242 

210 

83 

210 

Arithmetic  Mean 

0.00497 

0.00349 

0.00091 

0.00304 

Standard  Deviation 

0.00336 

0.00389 

0.00077 

0.00162 

Geometric  Mean 

0.00406 

0.00266 

0.00076 

0.00261 

Spread  Factor 

1.80 

2.03 

1.94 

1.84 

Median  Value 

0.0042 

0.0031 

ND 

0.0031 

90X  Le»*  Than 

0.0070 

0. 0033 

0.0018 

0.0050 

Lithium)  flame  AAS 

(MDL-  0.0004  me/1 ) 

No.  of  Samples 

26  (**> 

32 

33 

108  (*#) 

103  (**) 

103  (**) 

No.  Above  MDL 

24 

32 

33 

106 

78 

101 

Arithmetic  Mean 

0.00631 

0.00733 

0.00369 

0.00339 

0.00114 

0.00371 

Standard  Deviation 

0.00841 

0.01663 

0.00098 

0.00331 

0.00138 

0.00427 

Geometric  Mean 

0.00414 

0.00431 

0.00361 

0.00290 

0. 00070 

0.00303 

Spread  Factor 

2.69 

2.00 

1.18 

1.70 

2.38 

1.79 

Hed ian  Value 

0.0046 

0.0042 

0.0058 

0.0031 

0.0007 

0.0032 

90X  Le*»  Than 

0.0069 

0.0067 

0.0069 

0.0043 

0.0023 

0.0054 

(MDL-  0.0010  me/ 1 ) 

No.  of  Sample* 

278 

32 

33 

342 

342 

332 

No.  Above  MDL 

278 

27 

17 

269 

330 

312 

Arithmetic  Mean 

0.03176 

0.00921 

0.00208 

0.00334 

0.01071 

0.01200 

Standard  Deviation 

0.07259 

0.01229 

0.00366 

0.00401 

0.01036 

0.03320 

Geometric  Mean 

0.03040 

0.00436 

0.00039 

0.00218 

0.00747 

0.00510 

Spread  Factor 

2.99 

3.63 

7.  12 

2.53 

2.49 

3.  21 

Median  Value 

0.0380 

0.0039 

ND 

0.0022 

0.0088 

0.0044 

90X  Le»*  Than 

0. 1093 

0.0203 

0.0081 

0.0069 

0.0200 

0.0200 

Mercury 

b 

(MDL-  0.00027  m»/l> 

No.  of  Samples 

278 

32 

55 

331 

339 

329 

No.  Above  MDL 

103 

11 

10 

225 

84 

102 

Arithmetic  Mean 

0.00032 

0.00026 

0.00022 

0.00074 

0.00025 

0.00032 

Standard  Deviation 

0.00041 

0.00022 

0.00022 

0.00072 

0.00032 

0.00052 

Geometric  Mean 

0.00020 

0.00020 

0.00009 

0.00048 

0.00014 

0.00015 

Spread  Factor 

2.71 

2.17 

3.32 

2.78 

2.  73 

3.20 

Median  Value 

ND 

ND 

ND 

0. 0005 

ND 

ND 

90X  Le*»  Than 

0.0007 

0.0003 

0.0004 

0 . 00 1 6 

0. 0005 

0.0006 

TABLE  H-4 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  1  FEBRUARY  1983 
TRACE  METALS 
(Continued) 


EEWTP  Finished  Water  WTP  1  WTP  2  WTP  3 

Finished  Finished  Finished 

Phase  IA  Phase  IB  Phase  IIA  Water  Water  Water 


Mol  vbdenui* 

(MDL-  0.002  me/1 ) 


No.  of  Sammies 

275 

252  <♦> 

234  <«•) 

249  <♦) 

No.  Above  MDL 

24 

21 

9 

13 

Arithmetic  Mean 

0.0012 

0.0012 

0.0011 

0.0011 

Standard  Deviation 

0.0008 

0.0006 

0.0006 

0.0003 

Median  Value 

NO 

NO 

NO 

ND 

90%  Less  Than 

NO 

ND 

NO 

ND 

Nickel 

(MDL-  0.0010  me/1 1 
No.  of  Sammies 

275 

32 

55 

340 

339 

330 

No.  Above  MDL 

217 

13 

30 

232 

81 

123 

Arithmetic  Mean 

0.00317 

0.00341 

0.00166 

0.00311 

0.00114 

0.00150 

Standard  Deviation 

0. 00265 

0.  00482 

0.00136 

0.00279 

0.00161 

0.00139 

Geometric  Mean 

0.00237 

0.00145 

0.00121 

0.00204 

0.00036 

0.00072 

Smread  Factor 

2.29 

4.20 

2.40 

2.83 

4.47 

3.51 

Median  Value 

0.0028 

0.0020 

0.0013 

0.0027 

ND 

NO 

90%  Less  Than 

0.0058 

0.0084 

0. 0039 

0.0061 

0.0028 

0.0035 

Selenium 


(MDL-  0.0002  m»/l) 
No.  of  Sammies 

278 

32 

55 

343 

343 

331 

No.  Above  MDL 

193 

7 

39 

229 

224 

242 

Arithmetic  Mean 

0. 001 15 

0.00021 

0.00072 

0.00105 

0.00116 

0.00106 

Standard  Deviation 

0.00138 

0.00035 

0.00058 

0.00145 

0.00261 

0.00143 

Geometric  Mean 

0.00051 

0.00006 

0.00046 

0.00044 

0.00042 

0.00050 

Smread  Factor 

4.33 

4.31 

2.97 

4.45 

4.59 

3.75 

Median  Value 

0.0007 

NO 

0.0006 

0.0005 

0.0005 

0.0005 

90%  Less  Than 

0.0026 

0.0004 

0.0015 

0. 0027 

0.0025 

0.0026 

Silver!  flame  AAS 

(MDL-  0.0008  me/1  1 
No.  of  Sammies 

252  (e> 

235  (*) 

238  (*> 

229  ( * ) 

No.  Above  MDL 

10 

7 

15 

15 

Arithmetic  Mean 

0.00044 

0.00044 

0.00045 

0.00052 

Standard  Deviation 

0.00032 

0.00038 

0.00036 

0.00082 

Median  Value 

NO 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Silver!  furnace  AAS 

(MDL-  0.0002  me/1 1 
No.  of  Sammies 

26  (e#) 

32 

33 

108  (**> 

105  <**) 

1 02  C  #* ) 

No.  Above  MDL 

0 

2 

2 

8 

4 

14 

Arithmetic  Mean 

ND 

0.00012 

0.00010 

0.00013 

0.00011 

0.0001° 

Standard  Deviation 

0.00009 

0.00002 

0.00015 

0.00004 

0 . 00038 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

ND 

0.0003 

TABLE  H-4 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  1  FEBRUARY  1933 
TRACE  METALS 
(Continued) 


EEWTP 

Finished  Water 

WTP  1 

WTP  2 

WTP  3 

Finished 

Finished 

Finished 

Phase  IA 

Phase  IB 

Phase  I I A 

Water 

Water 

Water 

Thai  1 ium 

( MDL*  0.0009  m9/1 ) 
No.  of  Samples 

277 

253  (+) 

256  (+> 

231  (+) 

No.  Above  MDL 

6 

1 

0 

2 

Arithmetic  Mean 

0.00047 

0. 00043 

ND 

0.00046 

Standard  Deviation 

0.00016 

0.00003 

0.00012 

Median  Value 

NO 

ND 

ND 

ND 

905C  Less  Than 

ND 

‘ 

ND 

ND 

ND 

Tin 

(MDL-  0.0040  me/1) 
No.  of  Saianles 

275 

232  (+) 

234  (+) 

249  (+) 

No.  Above  MDL 

38 

63 

38 

31 

Arithmetic  Mean 

0.00412 

0.00363 

0.00282 

0.00328 

Standard  Deviation 

0.00769 

0. 00438 

0.00278 

0.00302 

Geometric  Mean 

0.00128 

0.00200 

0.00239 

0.00173 

Spread  Factor 

4.11 

2.73 

1.59 

2.62 

Median  Value 

ND 

ND 

ND 

ND 

90X  Less  Than 

0.0076 

0.0074 

0.0051 

0.  0038 

Titanium 

(MDL-  0.0020  me/I  I 
No.  of  Samples 

276 

32 

S3 

340 

339 

329 

No.  Above  MDL 

4 

1 

2 

8 

11 

28 

Arithmetic  Mean 

0.0011 

0.0010 

0.0011 

0.0011 

0.0013 

0.0016 

Standard  Deviation 

0.0014 

0.0002 

0.0003 

0.0009 

0.0029 

0.0035 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

SOX  Less  Than 

ND 

ND 

ND 

ND 

NO 

ND 

Vanad i urn 

(MDL-  0.0020  me/I) 
No.  of  Samples 

276 

32 

33 

339 

341 

329 

No.  Above  MDL 

133 

5 

38 

168 

104 

no 

Arithmetic  Mean 

0.00301 

0.00138 

0.00277 

0.00403 

0.00261 

0.00236 

Standard  Deviation 

0.00696 

0.00122 

0.00137 

0.00722 

0.00443 

0.00297 

Geometric  Mean 

0.00248 

0.00082 

0.00266 

0.00199 

0.00101 

0.00126 

Spread  Factor 

3.42 

2.37 

1.38 

3.23 

3.76 

3.01 

Median  Value 

0.0024 

ND 

0.0029 

ND 

ND 

ND 

90X  Less  Than 

0.0112 

0.0022 

0.0043 

0.0076 

0.0054 

0. 0057 

Zinci  ICAP 

(MDL-  0.0020  me/1) 
No.  of  Samples 

231  (#> 

234  (#) 

238  (*) 

223  (#> 

No.  Above  Mi 

231 

169 

151 

155 

Arithmetic  Mean 

0.06303 

0.00673 

0.00523 

0.00592 

Standard  Deviation 

0.02761 

0.01006 

0.00640 

0. 00986 

Geometric  Mean 

0.05894 

0.00384 

0.00303 

0.00332 

Spread  Factor 

1.38 

2.  92 

2.95 

2.35 

Median  Value 
90X  Lees  Than 


0.0624 
0. 1007 


0.0033 

0.0141 


0.0033 

0.0121 


0.0036 
0. 0106 


TABLE  H-4 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  1  FEBRUARY  1983 
TRACE  METALS 
(Corit  inued ) 


EEWTP 

Phase  IA 

Finished  Water 

Phase  IB 

Phase  I IA 

WTP  1 
Finished 

Water 

WTP  2 
Finished 

Water 

WTP  3 

Fi  n i shed 
Water 

;nc«  f 1 a»e  AAS 

(MDL-  0.0012  m«/l ) 
No-  of  Sa.pl *i 

26  <**> 

32 

55 

108  <**> 

105  (*#) 

103  <**> 

No-  Above  MDL 

26 

32 

55 

90 

75 

71 

Arithmetic  Moon 

0.03033 

0.01656 

0.01000 

0.00900 

0. 00365 

0.00475 

Standard  Deviation 

0.03462 

0.02943 

0.00682 

0.01896 

0.00577 

0.01266 

Geometr i c  Moon 

0.02183 

0.00926 

0.00830 

0.00300 

0.00211 

0.00219 

Spread  Foctor 

2.04 

2.49 

1.85 

3.66 

2.79 

3.  14 

Modion  Voluo 

0.0180 

0.0077 

0.0087 

0.0026 

0.0023 

0.0023 

90X  Lois  Thon 

0.0646 

0.0286 

0.0180 

0.0160 

0.0067 

0.0080 

TABLE  H— 5 

CHARACTERIZATION  OF  FINISHED  MATERS 
RADIOLOGICAL  PARAMETERS 


EEWTP  Finished  Mater 

Phase  IA  Phase  IB  Phase  IIA 

MTP  1 
Finished 

Mater 

MTP  2 
Finished 
Water 

MTP  3 
Finished 
Water 

Gross  Alpha 

(MDL-  0. 1  rCi/1 > 

No.  of  Samples 

45 

7 

12 

68 

66 

64 

No.  Abovs  MDL 

22 

2 

0 

27 

26 

33 

ArithsMtic  Httn 

0.  28 

0.24 

ND 

0.  16 

0.  19 

0.29 

Standard  Deviation 

0.48 

0.34 

0.  18 

0.25 

0.31 

Geometr i  c  Moan 

0.10 

0.03 

0.07 

0.07 

0.  12 

Spread  Factor 

4.54 

11.69 

3.53 

4.44 

4.35 

Msdian  Valuo 

ND 

ND 

ND 

ND 

ND 

0.  1 

FOX  Loss  Than 

0.6 

0.9 

ND 

0.3 

0.3 

0.8 

Gross  Aloha  2s  Error 
(MDL-  0. 1  eCi/1 ) 

No.  of  Samples 

38 

7 

12 

60 

59 

57 

No.  Abovo  MDL 

38 

7 

12 

60 

39 

57 

ArithsMtic  Moan 

0.56 

0.40 

0.41 

0.37 

0.31 

0.43 

Standard  Deviation 

0.22 

0.20 

0.20 

0. 16 

0. 15 

0-  17 

OoosMtric  Moan 

0.51 

0.36 

0.33 

0.34 

0.28 

0.40 

Spread  Factor 

1.4F 

1.61 

1.86 

1.38 

1.53 

1.48 

Median  Valuo 

0.5 

0.3 

0.4 

0.4 

0.3 

0.4 

90X  Loss  Than 

O.F 

0.7 

0.6 

0.5 

0.3 

0.6 

Gross  Beta 

(MDL-  0. 1  rCi/1 > 

No.  of  Samples 

46 

7 

12 

68 

67 

65 

No.  Abovo  MDL 

46 

7 

12 

32 

58 

32 

Arithmetic  Moan 

6.82 

5.06 

5.68 

2.80 

3.29 

3.  16 

Standard  Deviation 

3.5F 

0.69 

2.03 

2.34 

1.93 

2.78 

OoosMtric  Moan 

3.93 

5.02 

5.27 

1.11 

1.98 

1.42 

Snread  Factor 

1.74 

1.14 

1.52 

7. 13 

4.38 

6.24 

Median  Valuo 

3.9 

3.2 

3.9 

2.6 

3.2 

3.  1 

90X  Loss  Than 

12.0 

3.9 

7.6 

3.4 

5.8 

3.6 

Gross  Beta  2s  Error 
(MDL-  0.1  pCi/1 ) 

No.  of  Samples 

39 

7 

12 

60 

60 

38 

No.  Abovo  MDL 

39 

7 

12 

60 

60 

58 

ArithsMtic  Moan 

2.14 

1.16 

1.20 

1.36 

1.23 

1.32 

Standard  Deviation 

1.02 

0.03 

0.22 

0.73 

0.65 

0.72 

OoosMtric  Moan 

1.92 

1.16 

1.18 

1.19 

1.11 

1.16 

Spread  Factor 

1.61 

1.04 

1.22 

1.66 

1.53 

1.62 

Median  Valuo 

2.0 

1.2 

1.2 

1.0 

1.0 

1.0 

FOX  Loss  Than 

3.8 

1.2 

1.4 

2.6 

2.3 

2.5 

Strontium-FO  (Notei 

Analyzed  only 

for  selected  dates 

where  Gross 

Beta  ♦  2  si *ma 

>  8  -Ci/L  at 

plant  sites) 

(MOL-  0.2  pCt/1) 

No.  of  Samples 

11 

1 

3 

3 

-> 

No.  Abovo  MDL 

7 

1 

1 

3 

0 

ArithsMtic  Moan 

1.11 

0.90 

0.37 

0.  46 

ND 

Standard  Deviation 

OoosMtric  Moan 
Spread  Factor 

Median  Valuo 

0.83 

0.55 

4.67 

1.5 

0.9 

0.46 

0.11 

5.93 

ND 

0.34 

0.33 

2.64 

0.6 

ND 

FOX  Loss  Than 

1.9 

0.9 

0.9 

0.8 

ND 

v\, 

v  ■ 


H-0-18 


TABLE  H-3 

CHARACTER I Z AT I ON  OF  FINISHED  WATERS 
RADIOLOGICAL  PARAMETERS 
(Continued ) 


sites) 

(MDL-  0.2  eCi/1> 
No.  of  Samples 
No.  Above  MDL 

Arithmetic  Moon 
Standard  Dovlation 

Geometric  Moan 
Spread  Factor 

Median  Value 
90X  Loss  Than 


Tritium 

(MDL* 1000  pCi/1 ) 
No.  of  Samples 
No.  Above  MDL 

Arithmetic  Mean 

Median  Value 
POX  Less  Than 


EEWTP  Finished  Water 

WTP  1 

WTP  2 

WTP  3 

Finished 

Fin i shed 

Finished 

Phase  IA  Phase  IB  Phase  I1A 

Water 

Utter 

Utter 

(Notes  Analyzed  only  for  selected 

dates 

where  Gross  Beta 

♦  2  sisma  >  8 

pCi/L  at  plant 

11 

1 

3 

5 

■*> 

11 

1 

3 

3 

2 

0.38 

0.30 

0.37 

0. 46 

0.40 

0.12 

0.  13 

0.09 

0.  14 

0.37 

0.30 

0.34 

0.45 

0.39 

1.42 

1.00 

1.48 

1.18 

1.29 

0.4 

0.3 

0.4 

0.4 

0.3 

0.3 

0.3 

0.3 

0.6 

0.5 

2 

6 

9  (++> 

8  (++> 

9  (++> 

0 

0 

0 

0 

0 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

H-0-19 
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TABLE  H-6 

CHARACTERIZATION  OF  FINISHED  HATERS 
MICROBIOLOGICAL  PARAMETERS 


EEWTP  Finished  Water 

WTP  1 

WTP  2 

WTP  3 

F i ni shed 

Pin  1  shed 

F i ni shed 

Ptvss*  IA  Ph*s«  IB 

Phase  I IA 

Water 

Wet*r 

Ws  ter 

Tot*1  Conform  ( conf i rmed ) *  1000.100,10  ml  volumes 

Csrab  samples! 

(MOL -0.018  MPN/100 

mllUGL-24  MPN/100  *1) 

No .  of  Sam*  1  o , 

255  68 

119 

448 

283 

282 

No.  of  Positive* 

181  19 

11 

9 

18 

23 

No.  of  TNTC 

0  0 

0 

0 

0 

0 

Geoaetric  Moon 

0.0314  0.0084 

Spread  Factor 

3.22  3.35 

Median  Valoo 

0.020  NO 

NO 

ND 

NO 

ND 

90X  Less  Than 

0.140  .  0.040 

NO 

NO 

NO 

ND 

Maxi  am*  Value 

0.490  0.230 

0.080 

0.050 

0.230 

0.  130 

Total  Colifora  (coaeletod)i  1000.100.10  al  volumes 

Csrab  samples! 

(MOL *0.018  MPN/100 

a  1 1 UQL— 24  MPN/100  al ) 

Nc.  of  Saswles 

88  69 

102 

290 

251 

251 

No.  of  Positives 

36  14 

9 

6 

8 

10 

No.  of  TNTC 

0  0 

0 

0 

0 

0 

Geoaetric  Mean 

0.0135  0.0065 

Spread  Factor 

3.13  3.24 

Median  Value 

ND  NO 

ND 

ND 

ND 

ND 

POX  Less  Than 

0.068  0.020 

ND 

NO 

ND 

ND 

Maxiaua  Value 

0.200  0.230 

0.080 

0.050 

0.230 

0.050 

Fecal  Colifora  (confiraedli  1000.100.10 
<MDL -0.018  MPN/100  aHUQL-24  MPN/100 

al  voluaes 
al ) 

Csrab  saaples! 

(*) 

(*> 

(*> 

No.  of  Samples 

187  <*) 

71 

114 

375  (♦♦> 

216  <♦+> 

213  <++> 

No.  of  Positives 

25 

3 

1 

1 

1 

2 

No.  of  TNTC 

0 

0 

0 

0 

0 

0 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90X  Less  Than 

0.020 

ND 

ND 

NO 

ND 

ND 

Maxiaua  Value 

0.080 

0.020 

0.020 

0.020 

0.020 

0.020 

Standard  Plat*  Count,  1  al 
(MOL-l.O  colonies/all 
No.  of  Samples 

v  >  1  urn* 

259 

Csrab  saaples! 

75 

112 

432 

274 

271 

No.  of  Positives 

5.1 

16 

29 

81 

116 

125 

Geoaetric  Mean 

0.2 

0.4 

0.4 

0.2 

0.7 

0.3 

Spread  Factor 

3.46 

3.40 

4.29 

7.55 

3.88 

5.23 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

POX  Less  Than 

2 

2 

2 

2 

4 

7 

Maxi mum  Va 1 ue 

300 

14 

29 

340 

78 

83 

Salmonella!  lOOO  ml  volume  Csrat 
(M0L-0.022  MPN/100  mllUOL-  0. 
No.  of  Saaples  10 

>  samples! 

16  MPN/100  ml  1 

3 

7 

21 

15 

15 

Noe  of  Positives 

0 

0 

0 

0 

1 

0 

No.  of  TNTC 

0 

0 

0 

0 

0 

0 

Median  Value 

NO 

ND 

ND 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

ND 

0. 022 

NO 

VV 
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TABLE  H-6 

CHARACTERIZATION  OF  FINISHED  WATERS 
MICROBIOLOGICAL  PARAMETERS 
(Continued) 


EEWTP  Finished  Water 
Phase  IA  Phase  IB  Phase  IIA 


WTP  1 
Finished 
Water 


WTP  2 
F i ni shed 
Water 


WTP  3 
Finished 
Water 


Endotoxin  Cerab  samples! 
(MDL»0.006  n»/ml ) 


No.  of  Samples 

9 

1 

10 

3  (**) 

4  <** 

No.  Above  MOL 

9 

1 

10 

3 

4 

Arithmetic  Mean 

4.9878 

2.5000 

3. 3640 

3.0000 

10.  235< 

Standard  Deviation 

4.7600 

1 . 7686 

.2. 0952 

4.85K 

Geometric  Mean 

2.8688 

2.500 

2.9877 

2.5146 

9.378' 

Spread  Factor 

3. 16 

1.63 

1.93 

1,32 

Median  Value 

5.000 

2.500 

2.500 

2.500 

6-240 

POX  Less  Than 

12.500 

2.500 

6.200 

5.300 

16.000 

TABLE  H—7 

CHARACTER I Z  AT I ON  OR  FINISHED  WATERS 
16  MARCH  1981  TO  16  MARCH  1983 
VIRUS  ASSAY 


Lotuar 


S*mr  1  in* 

Data 

Volum* 
Filtarad 
(Gal  Iona) 

Cal  1 

Lina 

Detection 

Limit 

(MPNCU/Gal Ion) 

Concentration 
(MPNCU/Gal Ion) 

EEWTP  Finiahad 

Watar 

(Phaaa 

IA) 

28-Apr-1981 

1000.0 

BOM  call  1  ina 

.003 

N.D. 

RD  call  llna 

.003 

N.D. 

29-M«r-1981 

1000.0 

BOM  call  lina 

.003 

N.D. 

RD  call  lina 

.003 

N.D. 

8-Ju 1-1981 

1000.0 

BGM  call  lina 

.007 

N.D. 

MA104  call  lina 

.009 

N.D. 

14— Jul -1981 

1000.0 

BGM  call  lina 

.008 

N.D. 

MA104  call  lina 

.008 

N.D. 

27— Au*-1981 

960.0 

BOM  call  lina 

.006 

N.D. 

MA104  cal  1  1 ina 

.005 

fi.D. 

7-0et-1981 

1000. 0 

BGM  call  lina 

.005 

N.D. 

MA104  call  lina 

.005 

N.D. 

27-0ct-19Sl 

1000.0 

BGM  call  lina 

.005 

N.D. 

MA104  call  lina 

.005 

N.D. 

1 0— Da  c  - 1 98 1 

705.0 

BGM  call  lina 

.051 

N.D. 

MA104  call  lina 

.051 

N.D. 

22— Jan- 1982 

1000.0 

BGM  call  lina 

.002 

N.D. 

MA104  cal  1  1 ina 

.002 

N.D. 

10— Fab-1982 

686.0 

BGM  call  lina 

.003 

N.D. 

MA104  call  lina 

.003 

N.D. 

10-H*r-1982 

954.0 

BOM  call  lina 

.006 

N.D. 

MA104  call  1 ina 

.008 

N.D. 

EEWTP  Finiahad 

Watar 

(Phaaa 

IB) 

17— Mar— 1982 

1007.0 

BOM  call  lina 

.006 

N.D. 

MA104  call  lina 

.008 

N.D. 

24-Har-1982 

1053.0 

BGM  call  lina 

.005 

N.D. 

MA104  call  Una 

.005 

N.D. 

l-Apr-1982 

1201.0 

BGM  call  lina 

.004 

N.D. 

MA104  call  lina 

.004 

N.D. 

7-Arr-1982 

1173.0 

BGM  call  lina 

.005 

N.D. 

MA104  call  lina 

.005 

N.D. 

14-Anr-1982 

1000.0 

BOM  call  lina 

.005 

N.D. 

MA104  call  lina 

.005 

N.D. 

16— Apr-1982 

1000.0 

BOM  cal  1  1 ina 

.006 

N.D. 

MA104  call  lina 

.006 

N.D. 

23- An — 1982 

781.0 

BOM  call  lina 

.007 

N.D. 

MA104  call  lina 

.007 

N.D. 

5— Mar-1982 

970.0 

BOM  call  lina 

.007 

N.D. 

MA104  call  lina 

.007 

N.D. 

12-Mar— 1982 

1001.0 

BOM  call  lina 

.006 

N.D. 

MA104  call  lina 

.006 

N.D. 

21 -Mar- 1982 

1023.0 

BOM  call  lina 

.006 

N.D. 

MA104  cal  1  1  ina 

.006 

N.D. 

26— Mar— 1982 

1068.0 

BOM  call  lina 

.006 

N.D. 

MA104  call  lina 

.006 

N.D. 

2-Jwn-1982 

1000. 0 

BOM  call  lina 

.007 

N.D. 

MA104  cal  1  1  in* 

.007 

N.D. 

8-Jun-1982 

952.0 

BGM  call  lina 

.003 

N.D. 

MA104  cal  1  1  in* 

.003 

N.D. 

23-Jun-1982 

1005.0 

BOM  call  lina 

.004 

N.D. 

MA104  call  lina 

.004 

N.D. 

30-Jun-1982 

905.0 

BGM  cal  1  lina 

.004 

N.D. 

MA104  call  lina 

.004 

N.D. 

EEWTP  Flniahad  Watar 

(Phaaa  IIA) 

28— Jv 1-1 982 

330.0 

BGM  cal  1  1  in* 

.009 

N.D. 

MAI 04  call  lina 

.009 

N.D. 

6-Au*-l982 

710.0 

BGM  cal  1  lina 

.004 

N.D. 

MAI 04  call  lina 

.004 

N.D. 

9— Ay*— 1982 

112.0 

BOM  cal  1  1  in* 

.003 

N.D. 

MAI 04  call  1  in* 

.003 

N.D. 

1 1 -Am*- 1 982 

803.0 

BOM  cal  1  1  in* 

.004 

N.D. 

MA104  cal  1  1  in* 

.004 

N.D. 

18-Au*-1982 

634.0 

BGM  call  lina 

.006 

N.D. 

MAI 04  call  lina 

.006 

N.D. 

1-8* P-1982 

730.0 

BOM  cal  1  1  in* 

.004 

N.D. 

MA104  cal  1  lina 

.  004 

N.D. 

17-8* P-1982 

320.0 

BOM  cal  1  1  in* 

.011 

N.D. 

MAI04  call  lina 

.011 

N.D. 

28-8* P-1982 

1007.6 

BOM  call  lina 

.003 

N.D. 

MAI 04  cal  1  lina 

.003 

N.D. 

Saar 1  in* 

Date 


Vol  UM 
Filtered 
(Gall ont) 


TABLE  H-7 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  16  MARCH  1983 
VIRUS  ASSAY 
(Continued) 


Cell 

Line 


Lower 

Detection 

Limit 

(MPNCU/Gal Ion) 


EEUTP  Finished  Water 
(Phase  IIAi  Continued) 


30-Se  1—1982 

900.0 

BOM  cel  1  1  in* 

.004 

MA104  cell  line 

.004 

6-0ct~1982 

825. 0 

BOM  celt  1 ine 

.004 

MA104  cell  line 

.004 

l3-Oct-1982 

840.0 

BOM  cel  1  1  in* 

.005 

MA104  cel  1  line 

.005 

21-0ct-1982 

750.0 

BOM  cel  1  1  in* 

.006 

MA104  cell  line 

.006 

27-0ct-1982 

980.0 

BOM  cell  line 

.004 

MA104  cell  line 

.004 

3— Nov- 1982 

1040.0 

BOM  cel  1  line 

.004 

MA104  cell  line 

.004 

10— Nov- 1982 

936.0 

BOM  cell  line 

.004 

MA104  cell  line 

.004 

22-Nov-1982 

1000.0 

BOM  cel  1  1  in* 

.003 

MA104  cell  line 

.003 

24— No v— 1 982 

1000.0 

BOM  cel  1  1 ine 

.003 

HA104  cell  line 

.003 

1— Dec-1982 

1000.0 

BOM  cell  line 

.004 

MA104  cell  tine 

.004 

8— Dec-1982 

1000.0 

BOM  cell  line 

.004 

MA104  oil  tine 

.004 

IS— Dec— 1982 

1000.0 

BOM  cell  line 

.004 

MA104  cell  line 

.004 

22-Dec-1982 

1000.0 

BOM  cell  line 

.004 

MA104  cell  line 

.004 

27— Dec-1982 

1000.0 

BOH  cell  tine 

.003 

MA104  cell  line 

.003 

3-Jan-1983 

980.0 

BOM  cell  line 

.003 

MA104  cell  line 

.003 

12-Jan-1983 

1000.0 

BOM  cell  line 

.003 

MA104  cell  line 

.003 

18-J*n-1983 

998.0 

BOM  cell  line 

.004 

MA104  cell  line 

.004 

19-Jan-1983 

1102.0 

BOM  cell  line 

.003 

MA104  cell  line 

.003 

26-Jan-1983 

1085.0 

BOM  cell  line 

.003 

MA104  cell  line 

.003 

2-Feb-1983 

1032.0 

BOM  cell  line 

.003 

MAI04  cell  line 

.003 

3-Feb-1983 

1005.0 

BOM  cell  line 

.003 

MA104  cell  line 

.003 

9— Feb— 1983 

945.0 

BOM  cel  1  1 ine 

.004 

MA104  cel  1  line 

.004 

H-0-23 


Concentration 
(MPNCU/Gal Ion) 


N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 


TABLE  H— 7 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  16  MARCH  1933 
VIRUS  ASSAY 
(Continued) 


Lower 

Vo  1  use 

Detection 

Samel  in* 

F i 1 tered 

C*1  1 

Limit 

Concentration 

Date 

(Gal  Ions) 

Lin* 

(MPNCU/Gal 1  on) 

(MPNCU/Gal Ion) 

Water  Treatment  Plant  1  Finished  Water 


1— Mav— 1981 

1000.0 

BGM  cell 

1  ine 

.003 

N.D 

RD  cell 

ine 

.003 

N.D 

27-Hav-1981 

1000.0 

BGM  cell 

1  ine 

.003 

N.D 

RD  cell 

ine 

.003 

N.D 

28-Jun-i931 

1000.0 

BGM  cell 

line 

.003 

N.D 

MA104  ce 

1  1  ine 

.003 

N.D 

22-Ju 1-1981 

1000.0 

BGM  cell 

1  ine 

.010 

N.D 

MA104  ce 

1  1  ine 

.008 

N.D 

2-Se P—1981 

1000.0 

BGM  cell 

1  ine 

.006 

N.D 

MA104  ce 

1  line 

.006 

N.D 

16-0ct-1981 

1000.0 

BGM  cel  1 

1  ine 

.006 

N.D 

MA104  ce 

1  1  ine 

.006 

N.D 

29-0ct-1981 

600.0 

BOM  cell 

1  ine 

.008 

N.D 

MA104  ce 

1  line 

.008 

N.D 

20-No  v-1981 

629.0 

BGM  cell 

1  ine 

.008 

N.D 

MA104  ce 

1  line 

.009 

N.D 

3-Dec-1981 

800.0 

BGM  cell 

1  ine 

.009 

N.D 

MA104  ce 

1  line 

.008 

N.D 

8— Jan— 1982 

546.0 

BGM  cell 

1  ine 

.006 

N.D 

MA104  ce 

1  line 

.004 

N.D 

3— Feb— 1982 

500.0 

BGM  cel  1 

1  ine 

.007 

N.D 

MA104  ce 

1  line 

.007 

N.D 

26— Mar-1982 

877.0 

BGM  cell 

line 

.007 

N.D 

MA104  ce 

1  1  ine 

.007 

N.D 

2-Aer-1982 

851.0 

BGM  cell 

1  ine 

.006 

N.D. 

MA104  ce 

1  line 

.006 

N.D. 

6— Mav— 1982 

1013.9 

BGM  cell 

1  ine 

.008 

N.D. 

MA104  ce 

1  line 

.008 

N.D 

13— Mav-1982 

890.0 

BGM  cell 

1  ine 

.006 

N.D 

MAI 04  ce 

1  line 

.006 

N.D 

10— Jun— 1982 

607.0 

BGM  cell 

1  ine 

.005 

N.D 

MA104  ce 

1  1  ine 

.005 

N.D 

8-Ju 1-1982 

751.0 

BGM  celt 

1  ine 

.004 

N.D 

MA104  ce 

1  line 

.004 

N.D 

26— Aue-1982 

330.0 

BGM  cell 

1  ine 

.010 

N.D 

MA104  ce 

1  line 

.010 

N.D 

15-Se P-1982 

360.0 

BGM  cell 

1  ine 

.009 

N.D 

MA104  ce 

1  line 

.009 

N.D 

1 1 -Nov- 1982 

1000.0 

BGM  cell 

1  ine 

.003 

N.D. 

MA104  ce 

1  line 

.003 

N.D 

7-Dec-1982 

880.0 

BGM  cell 

1  ine 

.004 

N.D 

MA104  ce 

1  line 

.004 

N.D 

16-Dec- 1982 

1000.0 

BGM  cell 

1  ine 

.004 

N.D 

MA104  ce 

1  line 

.004 

N.D 

13-Jan-1983 

1000.0 

BGM  cell 

1  ine 

.003 

N.D 

MA104  ce 

1  line 

.003 

N.D 

28— Jan- 1983 

740.0 

BGM  cell 

1  ine 

.005 

N.D. 

MAI04  ce 

1  1  ine 

.005 

N.D 

H-Q-24 


TABLE  H-7 

CHARACTERIZATION  OF  FINISHED  WATERS 
It  MARCH  1981  TO  16  MARCH  1933 
VIRUS  ASSAY 
(Continued) 


Same  line 

Date 

Vo  1 urn* 

Fi  1 tered 
(Gal  1 ons) 

Cell 

Line 

Detection 

Limi  t 

(MPNCU/Oel  Ion) 

Concentration 
(MPNCU/Gal Ion) 

Water  Treatment  Plant 

2  Finished  Water 

29-Aei — 1981 

1000.0 

BOM  cell  1 ine 

.003 

N.D. 

RD  cel  1  1 ine 

.003 

N.D. 

21-Mav-1981 

1000.0 

BGM  cell  line 

.002 

N.D. 

RD  cell  line 

.002 

N.D. 

24-Jun-19Sl 

1000.0 

BOM  cel  1  line 

.003 

N.D. 

RD  cel  1  line 

.003 

N.D. 

20-JuT -1981 

1000.0 

BOM  cell  1  ine 

.007 

N.D. 

MA104  cel  1  1 ine 

.006 

N.D. 

16-See-1981 

775.0 

BOM  cell  line 

.011 

N.D. 

MA104  cell  line 

.006 

N.D. 

14-0ct-1981 

762.0 

BOM  cel  1  1  ine 

.008 

N.D. 

MA104  cell  1  ine 

.008 

N.D. 

28— Oct -1931 

766.0 

BGM  cell  line 

.009 

N.D. 

MAI 04  cell  1 ine 

.009 

N.D. 

28— Nov- 1981 

311.0 

BOM  cell  line 

.013 

N.D. 

MA104  cell  tine 

.011 

N.D. 

4-Dec- 1981 

500.0 

BOM  cell  line 

.013 

N.D. 

MA104  cel  1  line 

.013 

N.D. 

9— Jen— 1982 

500.0 

BOM  cell  line 

.010 

N.D. 

MA104  cell  1  ine 

.007 

N.D. 

4— Feb-1982 

516.0 

BOM  cell  line 

.005 

N.D. 

MA104  cel  1  line 

.005 

N.D. 

4-M«r-1982 

832.0 

BOM  cell  line 

.007 

N.D. 

MA104  cel  1  1 ine 

.007 

N.D. 

9— Aer-1982 

953.0 

BOM  cell  line 

.006 

N.D. 

MA104  cell  line 

.006 

N.D. 

4— Jun— 1982 

975.0 

BOM  cell  line 

.005 

N.D. 

MAI 04  cell  line 

.005 

N.D. 

21-Jul— 1982 

670.0 

BOM  cel  1  1 ine 

.005 

N.D. 

MAI 04  cell  line 

.005 

N.D. 

14— Sen— 1982 

740.0 

BOM  cell  line 

.004 

N.D. 

MA104  cell  line 

.004 

N.D. 

28— Oct-1982 

525.0 

BOM  cell  line 

.007 

N.D. 

MA104  cell  line 

.007 

N.D. 

18— Nov- 1982 

1000.0 

BOM  cell  line 

.003 

N.D. 

MA104  cel  1  1 ine 

.003 

N.D. 

6— Dee-1982 

1000.0 

BOM  cel  1  line 

.003 

N.D. 

MA104  cell  line 

.003 

N.D. 

23-0ee-l9S2 

1000.0 

BOM  cel  1  1 ine 

.004 

N.D. 

MA104  cell  line 

.004 

N.D. 

6-Jan-1983 

1000.0 

BOM  cel  1  line 

.003 

N.D. 

MA104  cel  1  line 

.003 

N.D. 

27-Jan-1983 

1000.0 

BOM  cell  line 

.003 

N.D. 

MA104  cel  1  1 ine 

.003 

N.D. 

4-Feb-1983 

1000.0 

BOM  cel  1  1 ine 

.004 

N.D. 

MAI04  cell  line 

.004 

N.D. 

H-O-25 


Sampl  in* 
Date 


30-Apr-1981 

22- M«y-1981 
30— Jun— 1981 
21-JC1-1981 

1- S*r-1981 
13-0ct-1981 

2-  Nov— 1981 

30—  D«c— 1981 
13-Jan-1982 

3- F*b-19S2 

3 - Mai — 1982 
13— Apr— 1982 

3 1 —  Ma  Y— 1 982 
24-Jun-1982 

23-  Ju 1-1981 
16— S#P— 1982 

4—  Nov- 1982 
2-DOC-1982 

8—  Doc-1982 
20— Jan-1983 

9- Feb-1933 


TABLE  H— 7 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  16  MARCH  1983 
VIRUS  ASSAY 
(Continued) 


Vo  1 ume 

Filtorod  Coll 

(G*llon»>  Lin* 


Lower 

Detection 

Limit 

(MPNCU/Gal 1  on) 


Concent  ret i on 
( MPNCU/G«1 1  on ) 


Water  Treatment  Plant  3  Finished  Water 


760.0 

BOM  cell 

in# 

.004 

N.D 

RD  cell  1 

n# 

.004 

N.D 

1000.0 

BGM  cell 

in# 

.003 

N.D 

RD  cell  1 

nt 

.003 

N.D 

1000.0 

BOM  cell 

in# 

.003 

N.D 

RD  cel  1  1 

n# 

.003 

N.D 

843.0 

BGM  cel  1 

in# 

.008 

N.D 

MA104  cel 

1  in# 

.008 

'  N.D 

600.0 

BGM  cel  1 

in# 

.014 

N.D 

MA104  cel 

1  in# 

.012 

N.D 

300.0 

BGM  cell 

in# 

.01 1 

N.D 

MA104  cel 

1  in# 

.010 

N.D 

1003.0 

BGM  c* 1 1 

in# 

.008 

N.D 

MA104  cel 

1  in# 

.008 

N.D 

300.0 

BGM  cell 

in# 

.008 

N.D 

MA104  cel 

1  in# 

.003 

N.D 

500.0 

BGM  col  1 

in# 

.013 

N.D 

MA104  cel 

1  in# 

.013 

N.D 

300.0 

BGM  cel  1 

in# 

.004 

N.D 

MA104  cel 

1  in# 

.005 

N.D 

321.0 

BGM  cell 

in# 

.012 

N.D 

MA104  cel 

1  in# 

.012 

N.D 

221.0 

BGM  cell 

in# 

.020 

N.D 

MA104  cel 

1  in# 

.020 

N.D 

1000.0 

BGM  cell 

in# 

.005 

N.D 

MA104  cel 

1  in# 

.003 

N.D 

760.0 

BGM  cell 

in# 

.003 

N.D 

MA104  cel 

1  in# 

.003 

N.D 

413.0 

BGM  cell 

in# 

.009 

N.D 

MA104  cel 

1  in# 

.009 

N.D 

735.0 

BGM  cell 

in# 

.004 

N.D 

MA104  cel 

1  in# 

.004 

N.D 

720.0 

BGM  cell 

in# 

.003 

N.D 

MA104  cel 

1  in# 

.003 

N.D 

1000.0 

BGM  cell 

in# 

.003 

N.D 

MAI 04  cel 

1  in# 

.003 

N.D 

260.0 

BGM  cel  1 

in# 

.012 

N.D 

MAI 04  cel 

1  in# 

.012 

N.D 

900.0 

BGM  cell 

in# 

.004 

N.D 

MAI 04  cel 

1  in# 

.004 

N.D 

943.0 

BGM  cel  1 

in# 

.003 

N.D 

MAI 04  cel 

1  in# 

.003 

N.D 

TABLE  H-8 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  19S1  TO  13  FEBRUARY  1983 
PARASITES 


EEWTP  Finished  Water 

(Phase  IA) 

Samples  Assayed* 

15 

Total  Volume  Filtered  (Gallons): 

10963.0 

Total  Equivalent  Volume  (Gallons): 

2132. 1 

Samples  with  Unknown  Volume* 

3 

Sammies  with  Unknown  Equiv.  Volume: 

5 

Parasite  Name 

Number  Observed 

Giardia 

N.O. 

Entamoeba  histolytica 

N.D. 

Acanthamoeba 

N.D. 

Naeeleria  sruberi 

N.D. 

As car is 

N.D. 

Hookworm 

N.D. 

Trichuris  trichiura 

N.D. 

EEWTP  Finished  Water 

(Phase  IB) 

Samples  Assayed: 

4 

Total  Volume  Filtered  (Gallons): 

1617.0 

Total  Equivalent  Volume  (Gallons): 

337. 1 

Samples  with  Unknown  Volume: 

0 

Samples  with  Unknown  Equiv.  Volume: 

0 

Parasite  Name 

Number  Observed 

Giardia 

N.D. 

Entamoeba  histolytica 

N.D. 

Acanthamoeba 

N.D. 

Naesleria  sruberi 

N.D. 

Ascaris 

N.D. 

Hookworm 

N.D. 

Trichuris  trichiura 

N.D. 

EEWTP  Finished  Water 

(Phase  IIA) 

Sammies  Assayed: 

7 

Total  Volume  Filtered  (Gallons): 

2262.0 

Total  Equivalent  Volume  (Gallons): 

1063.3 

Samples  with  Unknown  Volume: 

0 

Samples  with  Unknown  Equiv.  Volume: 

0 

Parasite  Name 

Number  Observed 

Giardia 

N.D. 

Entamoeba  histolytica 

N.D. 

Acanthamoeba 

N.D. 

Naesleria  sruberi 

N.O. 

Ascar i s 

N.D. 

Hookworm 

N.D. 

Trichuris  trichiura 

N.  D. 

Water  Treatment  Plant  1  Finished  Water 


Samples  Assayed* 

19 

Total  Volume 

Fi  1 tered 

(Gallons): 

10222. 0 

Total  Equivalent  Volume  (Gallons): 

1970.0 

Samples  with 

Unknown 

Vo  1 ume: 

2 

Samples  with 

Unknown 

Equiv.  Vol ume s 

4 

Parasite  Name 

Number  Observed 

Giardia 

N.  D. 

Entamoeba 

histolytica 

N.  D. 

Acanthamoeba 

N.D. 

Naes 1 er ia 

sruberi 

N.  D. 

Ascar i s 

N.  D. 

Hookwor m 

N.  D. 

Trichuris 

trichiura 

N.  D. 

H-0-27 


wc »• 


TABLE  H-8 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  15  FEBRUARY  1983 
PARASITES 
(  Continued ) 


Mater  Treatment  Plant  2  Finished  Water 


Samples  Assayed:  22 

Total  Volume  Filtered  (Gallons):  8275.0 

Total  Equivalent  Volume  (Gallons):  2607.0 

Samples  with  Unknown  Volume:  2 

Samples  with  Unknown  Equiv.  Volume:  4 


Parasite  Name 


Number  Observed 


Giardia 

5 

Entamoeba 

histolytica 

N.D. 

Acanthamoeba 

N.D. 

Naesleria 

9rub*ri 

N.D. 

Ascaris 

N.D 

Hookworm 

N.D 

Trichuris 

trichiura 

N.D 

20- Ju 1 -32 ) 


Water  Treatment  Plant  3  Finished  Water 


Samples  Assayed:  22 

Total  Volume  Filtered  (Gallons):  9819.0 

Total  Equivalent  Volume  (Gallons):  2422.4 

Samples  with  Unknown  Volume)  2 

Samples  with  Unknown  Equiv.  Volume:  3 

Parasite  Name  Number  Observed 


Giardia  N.D. 
Entamoeba  histolytica  N.D. 
Acanthamoeba  N.D. 
Naesleria  sruberi  N.D. 
Ascaris  N.D. 
Hookworm  N.D. 
Trichuris  trichiura  N.D. 


H-0-28 


TABLE  H-9 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  1  FEBRUARY  1933 
ORGANIC  SURROGATE  PARAMETERS  —  TOC  AND  TOX 


EEUTP  Finished  Water 
Phase  IA  Phase  IB  Phase  IIA 


WTP  1 
F ini  shed 
Meter 


WTP  2 
Finished 
Water 


WTP  3 
F i ni shed 
Water 


Total  Orsanic  Carbon* 

DC80 

(MDL-0.06  mm/l-CI 
No.  of  Samples 

294 

41 

97 

388 

407 

383 

No.  Above  MDL 

294 

41 

97 

383 

407 

383 

Arithmetic  Mean 

1.39 

1.30 

0.73 

2.33 

3.83 

•">  a  i 

Standard  Deviation 

0.60 

0.39 

0.33 

0.37 

0.85 

0.  55 

Geometric  Mean 

1.43 

1.23 

0.67 

2.27 

3.76 

2.  44 

Spread  Factor 

1.65 

1.44 

1.59 

1.23 

1.21 

1.25 

Median  Value 

1.7 

1.3 

0.7 

2.3 

3.7 

2.4 

90X  Less  Than 

2.2 

1.8 

1.2 

2.9 

4.7 

3.3 

Total  Orsanic  Carbon* 

DC80 

Csrab  sai 

•plesl 

(MDL-0.06  me/l-C) 
No.  of  Samples 

387 

107 

191 

No.  Above  HIM. 

387 

107 

191 

Arithmetic  Mean 

1.90 

1.59 

1.31 

Standard  Deviation 

0.61 

0.32 

0.42 

Geometric  Mean 

1.79 

1.49 

1.24 

Spread  Factor 

1.46 

1.48 

1.41 

Median  Value 

2.0 

1.6 

1.3 

90X  Less  Than 

2.6 

2.  1 

.1.9 

Total  Orsanic  Hal  omen 

(MDL-3.9  us/1-Cl I 
No.  of  Samples 

299 

41 

97 

423 

428 

403 

No.  Above  MDL 

293 

40 

94 

423 

423 

405 

Arithmetic  Mean 

97.62 

39.00 

36.37 

275.06 

291. 30 

266. 73 

Standard  Deviation 

38.42 

18.93 

27.34 

79.56 

82.44 

110.33 

Geometric  Mean 

77.90 

32.28 

27.28 

262.21 

230.26 

246.28 

Spread  Factor 

2.17 

2.08 

2.24 

1.38 

1.32 

1.49 

Median  Value 

90.0 

40.0 

30.0 

280. 0 

285.0 

240.0 

90X  Less  Than 

193.0 

60.0 

75.0 

363.0 

393.0 

410.0 

TABLE  H— 10 

CHARACTERIZATION  OF  FINISHED  MATERS 
16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOOENATED  ALKANES 


(Note!  Analysis  for  compounds  bv  Acid  u >/  mo  thy  1  at i on 
and  bv  CLS  GCMS  basan  on  1  December.  1981) 


EEWTP 

Finished  Mater 

WTP  1 

WTP  2 

WTP  3 

Finished 

Finished 

Finished 

Phase  IA 

Phase  IB 

Ph*s«  I IA 

Hater 

Mater 

W%t«r 

Chloroform:  LLE  ECD 

( IDL-  0.1  us/l!MOL-  0.3 

us/1  1 

No.  of  Samples 

98 

41 

99 

227 

230 

209 

No.  Detected 

95 

36 

96 

227 

230 

209 

No.  Above  MDL 

93 

34 

81 

227 

230 

209 

Arithmetic  Mean 

7.30 

2.33 

1.23 

34.68 

37.39 

44.27 

Standard  Deviation 

11.02 

1.95 

1.04 

22.  15 

24.83 

29.53 

Geoasetric  Mean 

4.06 

1.47 

0.77 

30.02 

52.34 

36.62 

Spread  Factor 

3.27 

3.22 

2.90 

1.56 

1.34 

1.91 

Median  Value 

3.0 

2. 1 

0.8 

54.0 

52.0 

38.0 

90%  Less  Than 

11.0 

3.2 

2.8 

80.0 

95.0 

77.0 

Chloroform:  LLE  ECD  Cerab  samples! 

(IDL-  0.1  ue/l:MDL-  0.3 

us/l  ) 

No.  of  Samples 

62 

No.  Detected 

60 

No.  Above  MDL 

58 

Arithmetic  Moan 

3.67 

Standard  Deviation 

3.44 

Geometric  Mean 

2.12 

Spread  Factor 

2.85 

Median  Value 

2.5 

90Z  Less  Than 

5.0 

Chloroform:  puree  t  trap  GCMS 

(IDL-  0.1  UO/IIHDL-  0.2 

ue/1 ) 

No.  of  Samples 

18 

8 

13 

38 

40 

40 

No.  Detected 

18 

8 

8 

38 

40 

40 

No.  Above  MOL 

18 

7 

8 

38 

40 

40 

Arithmetic  Mean 

7.89 

1.47 

1.13 

37.42 

37.30 

30.09 

Standard  Deviation 

4.79 

0.96 

1.44 

22.03 

20.83 

12.37 

Geometric  Mean 

6.36 

1.08 

0.37 

32.96 

33.37 

26.90 

Spread  Factor 

2.07 

2.55 

5.85 

1.62 

1.36 

1.72 

Median  Value 

7.7 

1.3 

0,3 

32.0 

28.0 

28.0 

90%  Less  Than 

13.0 

2.2 

3.4 

58.0 

60.0 

49.0 

Maximum  Value 

21.0 

3.2 

4.0 

120.0 

120.0 

57.0 

•roaredichloromethanei  LLE  ECD 

(IDL-  0.1  ue/llMDL-  0.3 

ue/1  ) 

No.  of  Samptes 

99 

41 

99 

227 

230 

209 

No.  Detected 

98 

40 

96 

227 

230 

209 

No.  Above  MDL 

92 

34 

34 

227 

230 

208 

Arithmetic  Mean 

3.60 

2.36 

0.35 

11.93 

7.93 

9.55 

Standard  Deviation 

3.50 

1.66 

0.33 

3.99 

3.00 

3.34 

Geosk.tr  ic  Mean 

2.  17 

1.56 

0.20 

11.21 

7.45 

3.59 

Spread  Factor 

3.06 

3.11 

2.59 

1.46 

1.46 

1. 71 

Median  Value 

2.5 

2.5 

NQ 

12.0 

7.4 

9.  4 

90%  Less  Than 

8.7 

3.6 

0.9 

16.0 

12.0 

15.0 

Bromodichloromethanei  LLE  ECD  Csrab  samples] 
(IDL-  0.1  us/llMDL-  0.3  us/1) 


No.  of  Samples  62 
No.  Detected  61 
No.  Above  MDL  57 


Arithsketie  Mean 

2.  39 

Standard  Deviation 

2.64 

Geometric  Mean 

1.49 

Spread  Factor 

2.79 

Median  Value 

1.7 

90%  Less  Than 

4.5 

.‘.IVi 


TABLE 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  1  FEBRUARY  1983 


SYNTHETIC  ORGANIC 

CHEMICALS  —  HALOGENATED  ALKANES 

(Continued) 

EEWTP  Finished 

Water 

WTP  1 

WTP  2 

WTP  3 

Finished 

Finished 

Finished 

IA  Phase  IB 

Phase  I IA 

Water 

Water 

Water 

Bromodichl oromethanet  purse  &  trap  OCMS 
(IDL-  0.1  us/HMDL-  0.2  u»/l ) 


No.  of  Samples 

18 

8 

13 

39 

40 

40 

No.  Detected 

18 

7 

3 

39 

40 

40 

No.  Above  MOL 

13 

7 

3 

39 

40 

40 

Arithmetic  Mean 

6.57 

1.56 

0. 19 

12.40 

7.32 

10.  18 

Standard  Deviation 

5.65 

0.85 

0.30 

6.68 

3.21 

5.73 

Geometric  Mean 

4.60 

1.19 

0.06 

10.40 

6.61 

3.72 

Spread  Factor 

2.36 

2.56 

5.21 

1.96 

1.59 

1.76 

Median  Value 

3.5 

1.7 

ND 

10.0 

6.3 

3.4 

90%  Less  Than 

13.0 

2.6 

0.8 

25.0 

12.0 

17.0 

Maximum  Value 

21.0 

2.6 

0.9 

27.0 

14.0 

27.0 

Bromodichloromethanei  CLS 

GCMS 

(IDL-  0.001  us/1 IMDL-  0 

.070  us/1  ) 

No.  of  Samples 

9 

6 

10 

32 

24 

28 

No.  Detected 

9 

6 

9 

32 

24 

28 

No.  Above  MOL 

9 

6 

3 

31 

24 

28 

Arithmetic  Mean 

2.0656 

0.9683 

0.3167 

6.1186 

4.8088 

4.7200 

Standard  Deviation 

1 . 0721 

0.9636 

0.8058 

6.3500 

4.5773 

3.9156 

Geometric  Mean 

1.8110 

0.6663 

0.0166 

3.8302 

3. 1339 

3. 135? 

Spread  Factor 

1.69 

2.37 

15.30 

3.  16 

3.04 

2.64 

Median  Value 

1.900 

0.510 

NQ 

4.100 

4.300 

3.400 

90%  Less  Than 

3.600 

2.800 

0.270 

10.000 

7.  100 

1 1 . 000 

Maximum  Value 

3.600 

2.800 

2.600 

39.000 

23.000 

14.000 

DibromocMoromethenet  LLE 

ECD 

(IDL-  0.1  us/llMDL-  0.2 

1  us/1  ) 

No.  of  Samples 

99 

41 

99 

227 

230 

209 

No.  Detected 

94 

40 

69 

227 

229 

209 

No.  Above  MDL 

91 

36 

32 

227 

229 

207 

Arithmetic  Mean 

2.13 

3.30 

0.28 

1.90 

0.88 

1.30 

Standard  Deviation 

1.84 

2.36 

0.40 

1.08 

0.63 

1.36 

Geometric  Mean 

1.35 

2.06 

0.10 

1.69 

0.73 

1.46 

Spread  Factor 

2.99 

3.55 

3.87 

1.62 

1.80 

1.95 

Median  Value 

1.6 

3.9 

NQ 

1.8 

0.7 

1.6 

90%  Less  Than 

5.3 

5.5 

0.8 

2.8 

1.7 

3.  1 

Oibromochl oromethanet  LLE  ECO  Corah  »mpUi] 
(IDL-  0.1  us/t IHDL-  0.2  us/1) 


No.  of  Samples 

62 

No.  Detected 

61 

No.  Above  MDL 

56 

Arithmetic  Mean 

1.78 

Standard  Deviation 

1.60 

Geometric  Mean 

1.21 

Spread  Factor 

2.66 

Median  Value 

1.6 

90%  Less  Than 

3.0 

Oibromochl oromethanet  pur>«  S<  trap  GCMS 
(IDL-  0.1  us/llMDL-  0.4  us/l> 


No.  of  Samples 

18 

8 

13 

39 

40 

40 

No.  Detected 

17 

7 

2 

33 

35 

39 

No.  Above  MOL 

16 

7 

1 

36 

19 

34 

Arithmetic  Mean 

3.36 

1.71 

0.09 

1.4? 

0.50 

1 . 22 

Standard  Deviation 

3.38 

1.12 

0.  11 

1.31 

0.33 

1.05 

Oeometric  Mean 

2.22 

1.30 

1.10 

0.  40 

0.  °2 

Spread  Factor 

3.44 

2.43 

2.  16 

2.  12 

2.  17 

Median  Value 

2.7 

1.8 

ND 

1.0 

NQ 

1.0 

90%  Less  Than 

9.9 

3.0 

NQ 

3.3 

1.0 

2.  4 

Maximum  Value 

11.0 

3.0 

0.4 

6.6 

1.4 

5.6 

TABLE  H-10 

CHARACTERIZATION  OF  FINISHED  MATERS 
16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  ALKANES 
(Continued) 


EEWTP  Finished  W»t«r 

WTP  1 

WTP  2 

MTP  3 

Finished 

Finished 

Finished 

Phase  I A 

Phase  IB 

Phase  IIA 

Mater 

Mater 

Mater 

Dibroaochl  or  osiethanei 

CLS  GCMS 

(IDL-  0.001  us/UMDL-  0.050  u*/l> 

No.  of  Saapl es 

9 

6 

10 

32 

24 

28 

No.  Detected 

9 

6 

10 

32 

24 

23 

No.  Above  MDL 

9 

6 

2 

31 

24 

28 

Arithaetic  Moan 

2.7556 

4.0717 

0. 0755 

1 . 7683 

0.5874 

1.2121 

Standard  Deviation 

2.6773 

5.4614 

0.  1367 

1.2830 

0.3619 

1.3413 

Geoaetric  Mean 

2. 1327 

1.7877 

0.0075 

1.2351 

0.4658 

0.7710 

Spread  Factor 

1.88 

4.45 

10.02 

2.75 

2.  14 

2.63 

Median  Value 

1.700 

2.400 

NQ 

1.400 

0.560 

0.710 

90%  Lees  Than 

9.500 

15.000 

0.091 

3.600 

0.950 

2.600 

Maxiaua  Value 

9.500 

15.000 

0.460 

5.000 

1.600 

6.800 

BroeMtforai  LLE  ECD 

( IDL«  0.1  (-/llMOL 

■  0.2  us/1 > 

No.  of  Saapl  •* 

99 

41 

99 

227 

230 

209 

No.  Detected 

57 

29 

21 

35 

13 

35 

No.  Above  MDL 

50 

29 

17 

13 

6 

12 

Arithaetic  Mean 

0.42 

1.20 

0. 15 

0.09 

0.06 

0.  13 

Standard  Deviation 

0.52 

1.09 

0.26 

0. 15 

0.04 

0.45 

Geoaetric  Mean 

0.22 

0.64 

0.04 

Spread  Factor 

3.49 

4.06 

5.03 

Median  Value 

0.2 

1.1 

NO 

ND 

ND 

ND 

90%  Less  Than 

1.1 

2.1 

0.4 

NQ 

ND 

NQ 

Broaof oral  LLE  ECD  Csrab  si 

larlesl 

( I DC-  0.1  us/HMDL-  0.2 

us/1 ) 

No.  of  Saaeles 

62 

No.  Detected 

49 

No.  Above  MDL 

37 

Arithaetic  Mean 

0.42 

Standard  Deviation 

0.41 

OeosMtric  Mean 

0.27 

Spread  Factor 

2.78 

Median  Value 

0.3 

90%  Less  Than 

0.9 

Broaoforat  purse  t  trap  GCMS 

(IDL-  0.1  us/lSMDL-  0.6 

US/1  ) 

No.  of  Saapl es 

18 

8 

13 

39 

40 

40 

No.  Detected 

12 

5 

0 

3 

0 

4 

No.  Above  MDL 

9 

4 

0 

0 

0 

1 

Arithaetic  Mean 

0.59 

0.47 

ND 

NQ 

ND 

0.09 

Standard  Deviation 

0.57 

0.39 

0.  12 

Geoaetric  Mean 

0.58 

0.62 

Spread  Factor 

1.35 

1.36 

Median  Value 

NQ 

NQ 

ND 

ND 

ND 

ND 

90%  Lets  Than 

1.8 

0.9 

ND 

ND 

ND 

ND 

Maxiaua  Value 

1.9 

0.9 

ND 

NQ 

ND 

0.6 

8roaoforai  CLS  GCMS 

< IDL*  0.005  us/I  *  MDL*  0. 

040  u»/1 ) 

No.  of  Saaeles 

9 

6 

10 

32 

24 

23 

No.  Detected 

o 

6 

6 

24 

4 

16 

No.  Above  MDL 

9 

5 

2 

7 

0 

4 

Arithaetic  Mean 

0.6532 

1 . 2604 

0. 1341 

0.0274 

NQ 

0.0204 

Standard  Deviation 

0.7533 

2.2744 

0.5328 

0.0266 

0.0223 

Geoaetric  Mean 

0.3399 

0.2623 

0.0019 

0.0217 

Spread  Factor 

3.43 

6.94 

35.72 

2.20 

Median  Value 

0.350 

0.  140 

NQ 

NQ 

NO 

NQ 

90%  Less  Than 

2.200 

5.300 

0.041 

0.043 

NQ 

0.061 

Maxiaua  Value 

2.200 

5.300 

1.700 

0.110 

NQ 

0.095 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  --  HALOGENATED  ALKANES 
(Continued) 


EEWTP 

Phas*  IA 

Finished  Water 

Phas*  IB 

Phas*  I IA 

WTP  1 
Finished 
Water 

WTP  2 
Finished 

Water 

WTP  3 
Firm  *h*d 
Water 

Diehl  or oiodom* than* f 

LLE 

ECD 

( IDL-  0.3  us/llMDL 

-  0. 

,  5  u*/1 ) 

No.  of  Samples 

92 

1 

67 

72 

66 

No.  Detected 

3 

0 

3 

27 

6 

No.  Abov*  HOL 

1 

0 

3 

26 

3 

Arithmetic  M**n 

0.27 

ND 

0.27 

0.49 

0.29 

Standard  Deviation 

0.11 

0.09 

0.36 

0. 13 

Geometric  Mean 

0.39 

Spread  Factor 

2.06 

Median  Valu* 

NO 

ND 

ND 

ND 

ND 

90X  L*as  Than 

NO 

NO 

ND 

1.0 

ND 

Diehl oroiodomethanei  LLE 

ECD  Cerab  samples! 

(IDL-  0.3  us/llMDL-  0. 

.5  u»/l) 

No.  of  Saar let 

8 

No.  Detected 

0 

No.  Above  MOL 

0 

Arithmetic  Mean 
Standard  Deviation 

ND 

Median  Valu* 

NO 

90%  Less  Than 

ND 

Diehl oroiodoSMthanei  purse  &  trap  OCMS 
(IDL-  0.1  us/1 IMDL-NA  us/1 > 

No.  of  Saswles  18 

8 

13 

39 

40 

40 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Abov*  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

NO 

ND 

ND 

ND 

ND 

Median  Valu* 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

Total  Trihalosiethanesi 
(IDL-  0.1  us/llMDL- 
No.  of  Samples 

LLE 

0.2 

ECD 
us/1  > 

94 

42 

99 

226 

228 

209 

No.  Detected 

94 

42 

98 

226 

228 

209 

No.  Abov*  MDL 

92 

39 

97  ' 

226 

228 

209 

Arithmetic  Mean 

13.14 

9.16 

1.87 

68.46 

66.33 

35.  S3 

Standard  Deviation 

14.77 

3.68 

1.63 

24.75 

23.97 

31.43 

Geometric  Mean 

7.72 

3.77 

1.23 

63.59 

61.37 

48.  19 

8sr*ad  Factor 

3.37 

3.93 

2.58 

1.30 

1.49 

1.79 

Median  Valu* 

9.3 

10.  1 

1.1 

67.3 

63.2 

30.3 

90%  Lest  Than 

23.1 

14.0 

4.3 

93.3 

102.9 

92.6 

Total  Trihal omethanesi 

LLE 

ECD  Csrab 

samples! 

(IOL-  O.l  us/UMDL-  0.2  us/1  ) 


No.  of  Samples 

39 

No.  Detected 

39 

No.  Abov*  MOL 

37 

Arithmetic  Mean 

6.06 

Standard  Deviation 

4.03 

Geometric  Mean 

4.31 

Spread  Factor 

2.72 

Median  Valu* 
90%  L#  f »  Than 


3.7 

11.7 


TABLE  H— 10 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  1  FEBRUARY  1903 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOQENATEt  ALKANES 
(Continued) 


EEWTR 

Finished  Water 

WTP  1 

WTP  2 

WTP  3 

Finished 

Finished 

F  i  ni shed 

Phase  IA 

Phase  IB 

Phase  I IA 

Water 

Water 

Water 

Bromochloromethanei  nurse  fc  tree  OCHS 

( IDL»  0. I  us/UMDL" 

'  0.6  US/1) 

No.  of  Samnles 

18 

8 

13 

39 

38 

37 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

0 

0 

Arithmetic  Neon 

NO 

ND 

ND 

ND 

ND 

ND 

Median  Value 

NO 

NO 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

NO 

ND 

ND 

ND 

ND 

Maximum  Value 

NO 

ND 

ND 

ND 

ND 

ND 

Bronome  thanei  nurse  tc 

tran  GCMS 

(IDL-  0.1  us/HMOL" 

'  0.3  us/I > 

No.  of  Samnles 

18 

8 

13 

39 

40 

40 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

ND 

ND 

ND 

ND 

Median  Value 

NO 

NO 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

Carbon  Tetrachloridei 

______  — 

< IDL-  0.1  us/llMOL” 

O 

w 

c 

« 

N. 

No.  of  Samnles 

99 

41 

99 

227 

230 

208 

No.  Detected 

49 

3 

0 

129 

163 

100 

No.  Above  MDL 

6 

0 

0 

30 

42 

14 

Arithmetic  Mean 

0.11 

NQ 

ND 

0.13 

0.17 

0.  12 

Standard  Deviation 

0.07 

0.12 

0.20 

0.11 

Geometric  Mean 

0.07 

Snread  Factor 

3.09 

Median  Value 

ND 

ND 

ND 

NQ 

NQ 

ND 

90%  Less  Than 

NQ 

ND 

ND 

0.2 

0.3 

NQ 

Carbon  Tetrachloridei 

LLE  CCD  Csrab  samnles 1 

(IDL-  0.1  us/llHOL" 

0.2  us/l> 

No.  of  Samnles 

62 

No.  Detected 

48 

No.  Above  MOL 

9 

Arithmetic  Mean 

0.27 

Standard  Deviation 

1.00 

Median  Value 

NQ 

90%  Less  Than 

0.2 

Carben  Tetrachloridei 

nurse  b  tran  GCMS 

(IDL*  0.3  us/llMOLn 

O.S  us/ 1 > 

No.  of  Samnles 

18 

•8 

13 

39 

40 

40 

No.  Detected 

2 

0 

0 

3 

7 

7 

No.  Above  MDL 

0 

0 

0 

0 

1 

1 

Ari  timet  lc  Mean 

NQ 

ND 

ND 

NQ 

0.21 

0.  >0 

Standard  Deviation 

0.  17 

0.  12 

Median  Value 

NO 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

NQ 

ND 

ND 

NQ 

NQ 

NQ 

Maximum  Value 

NQ 

ND 

NO 

NQ 

1.  1 

0.7 

TABLE  H-10 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  1  FEBRUARY  1983 


SYNTHETIC  ORGANIC 

CHEMICALS  —  HALOGENATED  ALKANES 

(Continuad) 

EEWTP 

Finishad 

Watar 

WTP  1 

WTP  2 

WTP  3 

Finished 

Finishad 

Finished 

Phasa  IA 

Phasa  IB 

Phasa  1 IA 

Watar 

Watar 

Water 

Chi oromathana:  puraa  & 

trap  GCMS 

(IDL-  0. 1  ua/1 IMDL- 

0.4 

ua/1  ) 

No.  of  Samplas 

18 

8 

13 

39 

40 

40 

No.  Datactad 

1 

0 

0 

1 

1 

1 

No.  Abova  NHL 

0 

0 

0 

0 

0 

0 

Ar  i  that*  tic  Naan 

NO 

ND 

ND 

NQ 

NQ 

NQ 

Madian  Valua 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Las*  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Vatu* 

NQ 

ND 

ND 

NQ 

m 

NQ 

Dichlorodifl uoromathanai  puraa  &  trap 

GCMS 

(IDL-  0.1  ua/1  IMDL— NA  ua/1) 

No.  of  Samrlas 

18 

8 

13 

39 

40 

40 

No.  Datactad 

0 

0 

0 

0 

0 

0 

No.  Abova  MDL 

0 

0 

0 

0 

0 

0 

Arithaatic  Naan 

ND 

NO 

ND 

ND 

ND 

ND 

Madian  Valua 

NO 

ND 

ND 

ND 

ND 

ND 

90%  Lass  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Valua 

ND 

ND 

ND 

ND 

ND 

ND 

Diehl oromathana  (Mathvlana 

chlorida) : 

puraa  &  trap  GCMS 

(IDL-  0.1  ua/1 IMDL- 

2.0 

ua/1 ) 

No.  of  Sampta* 

18 

8 

13 

39 

40 

40 

No.  Datactad 

1 

0 

2 

2 

3 

4 

No.  Abova  MDL 

0 

0 

0 

0 

1 

0 

Arlthmatic  Maan 

NQ 

ND 

NQ 

NQ 

0.23 

NQ 

Standard  Daviation 

0.37 

Madian  Valua 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Lass  Than 

ND 

ND 

NQ 

ND 

NQ 

ND 

Maximum  Valua 

NQ 

ND 

NQ 

NQ 

3.2 

NQ 

Iodoform:  puts.  &  trap  GCMS 
( IDL-  0.1  u./UMDL-NA  u*/l  ) 


No.  of  Samplas 

13 

8 

13 

39 

40 

40 

No.  Datactad 

0 

0 

0 

0 

0 

0 

No.  Abova  MDL 

0 

0 

0 

0 

0 

0 

Arithmatic  Maan 

NO 

ND 

ND 

ND 

ND 

ND 

Madian  Valua 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Lass  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Valua 

ND 

ND 

ND 

ND 

ND 

ND 

Trichlorof luoromathana:  rursa  6  trap  OCHS 


(IDL-  0.1  u./llMDL-  0.4  ua/1) 


No.  of  Samplas 

18 

8 

13 

39 

40 

40 

No.  Datactad 

8 

1 

1 

10 

11 

11 

No.  Abova  MDL 

6 

1 

1 

4 

5 

6 

Arlthmatic  Maan 

0.37 

0.  11 

0.29 

0.23 

0.33 

0.33 

Standard  Daviation 

0.49 

0.  16 

0. 37 

0.77 

0.77 

2.07 

Gaomatric  Maan 

0.26 

0.03 

Spraad  Factor 

2.89 

13.93 

Madian  Valua 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Lass  Than 

1.3 

0.5 

ND 

0.4 

0.4 

O.S 

Maximum  Valua 

1.6 

0.3 

3.2 

4.  1 

3.6 

13.0 

TABLE  H-10 

CHARACTERIZATION  OF  FINISHED  MATERS 
16  MARCH  1961  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  --  HALOGENATED  ALKANES 
(Continued! 


EEWTF 

Phase  IA 

Finished  Mater 

Phase  IB 

Phase  I IA 

MTP  1 
Finished 
Mater 

MTP  2 
Finished 
Mater 

MTP  3 
Finished 
Mater 

Chi oroethane)  purse  6  tree 
( IDL-  0.1  us/llMDL-  0.2 
No.  of  Sauries 

GCMS 
us/1  ) 

18 

8 

13 

39 

40 

40 

No.  Oetected 

0 

0 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

0 

0 

Arithmetic  Noon 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90*  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

1.2-Dibromoe thane)  purse  & 
( IDL-  0.1  us/HMOL-  0.1 
No.  of  Samples 

trap  GCMS 
us/1 ) 

18 

8 

13 

39 

40 

40 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

0 

0 

ArithiMtic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

1.2-Oibromoethanei  CLS  OCHS 

(IDL-  0.002  us/llMDL-  0.050  us/1  > 
No.  of  Samples  9 

6 

10 

32 

24 

28 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  HDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

I. 1 -Diehl oroethane)  purse  6  trap  GCMS 
(IDL-  0.1  us/IIHDL-  0.6  us/1) 

No.  of  Samples  18 

8 

13 

39 

40 

40 

No.  Detected 

0 

0 

2 

0 

0 

1 

No.  Above  MOL 

0 

0 

0 

0 

0 

0 

Ar  i thmet i c  Mean 

ND 

NO 

NO 

ND 

ND 

NQ 

Median  Value 

ND 

NO 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

NO 

NQ 

ND 

ND 

ND 

Maximum  Value 

Ml 

ND 

NQ 

ND 

ND 

NQ 

1>2-Dichl oroethane)  purse  1 
(IDL-  0.1  us/llMDL-  0.4 
No.  of  Samples 

k  trap  OCHS 
us/1 ) 

18 

3 

13 

39 

40 

40 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

NO 

ND 

NO 

ND 

ND 

ND 

1.  1.2>2-Totrochloroothonoi  ouroo  &  troo  OCRS 
(IDL-  0.1  ua/liriOL-  0.2  uo/1 ) 

No.  of  Surl«l  13  8 
No.  Dotoctod  0  0 
No.  Abovo  NHL  0  0 


Arithaotic  Noon 


Rodion  Voluo 
90X  Lot*  Thon 
Htxiww  Voluo 


ND 

ND 

ND 

ND 

ND 

ND 

i 

NO 

ND 

ND 

ND 

ND 

ND 

■ 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1 

1. 1.2*2-Totroehloroothono«  CL3  OCRS 
( IDL-  0.001  uo/lIRDl.'  0.050  uo/1) 

No.  Of  Soaolos  9 
No.  Dotoctod  1 
No.  Abovo  HDL  0 


H-0-37 


Arithaotic  Noon 
Stondord  Doviotion 

NQ 

NQ 

ND 

NQ 

0.0032 

0.0134 

0.009? 

0.0354 

Rodion  Voluo 

ND 

ND 

ND 

ND 

ND 

ND 

90X  Lost  Thon 

NQ 

NQ 

ND 

ND 

ND 

NQ 

Hoxiaua  Voluo 

NQ 

NQ 

ND 

NQ 

0.066 

0.  130 

’Vk’v-N'Ivlv’ 


TABLE  H— 10 

CHARACTERIZATION  OF  FINISHED  HATERS 
16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  ALKANES 
(Continued) 


EEWTP  Finished  Water  WTP  1  WTP  2  WTP  3 

Finished  Finished  Finished 

Phese  IA  Phese  IB  Phese  IIA  Ueter  Water  Hater 


I > 1. 1-Trlchloroethane: 

purse  b  trap  GCMS 

(IDL-  O. I  us/UMDL- 

0.2  ue/1  > 

No.  of  Semples 

18 

8 

13 

39 

40 

40 

No.  Detected 

10 

0 

2 

14 

6 

7 

No.  Above  MOL 

0 

0 

0 

7 

0 

0 

Arithmetic  Mean 

NO 

ND 

NQ 

0. 12 

NQ 

NQ 

Standard  Deviation 

0.  12 

Geooetr i c  Mean 

0.09 

Spread  Factor 

2.23 

Median  Value 

NQ 

NO 

ND 

ND 

ND 

ND 

90X  Less  Than 

NO 

ND 

NQ 

0.3 

NQ 

NQ 

Maximum  Value 

NQ 

ND 

NQ 

0.6 

NQ 

NQ 

ti 1 . 2-Tr ichl oroethanei 
(IDL-  0.1  us/UMDL- 
No.  of  Samples 

purse  &  trap  GCMS 
0.1  us/ 1 ) 

18 

8 

13 

39 

40 

40 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

NO 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

POX  Less  Than 

NO 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

1. 1. 2-Tr ichl oroethanei  CLS 

GCMS 

(IDL-  0.001  US/UMDL-  0. 

o 

>1 

o 

c 

m 

N. 

No.  of  Samples 

9 

6 

10 

32 

24 

28 

No.  Detected 

1 

0 

0 

1 

1 

2 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

NQ 

ND 

ND 

NQ 

NQ 

NQ 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90X  Less  Than 

NQ 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

NQ 

ND 

ND 

NQ 

NQ 

NO 

1.2-Dibremo-3-ehloropropenei  purse  t  trap 

GCMS 

(IDL-  0.1  us/UMDL—  0.2 

ue/1 1 

No.  of  Samples 

18 

8 

13 

39 

40 

40 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

NO 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

NO 

ND 

ND 

Maxistum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

t.2-Dichloropropane>  purse 

b  trap  GCMS 

(IDL-  0.1  us/UMDL-  0.2 

us/1 ) 

No.  of  Samples 

18 

8 

13 

39 

40 

40 

No.  Detected 

0 

0 

0 

0 

0 

0 

Ptoo  Abov*  not 

\ 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90X  Less  Than 

NO 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

TABLE  H— JO 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  ALKANES 
(Continued) 


EEWTP  Finished  Utter 

WTP  1 

WTP  2 

WTP  3 

Finished 

Finished 

Finished 

Phtse  IA  Phtse  IB  Phtse  I IA 

Utter 

Water 

Utter 

1 .2-Diehl ororrortnei  CLS 
<  IDL«  O.OOl  ue/HMDL- 
No.  of  Stories 

GCMS 

0.080  uo/1 ) 

9 

6 

10 

32 

24 

28 

No.  Detected 

3 

0 

0 

1 

2 

2 

No.  Above  MOL 

0 

0 

0 

0 

0 

0 

Arithieetic  Metn 

NO 

NO 

ND 

NQ 

NQ 

NQ 

Meditn  Vtlue 

NO 

ND 

ND 

ND 

NO 

ND 

90*  Less  Thtn 

NQ 

NO 

ND 

ND 

ND 

ND 

Mtxianiai  Vtlue 

NS 

ND 

ND 

NQ 

NQ 

NQ 

TABLE  H-ll 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1931  TO  1  FEBRUARY  1933 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  ALKENES 

(Not*:  Analysis  For  compounds  bv  Acid  ui/  methvlation 
and  bv  CLS  GCMS  besart  on  1  December.  1931) 


EEWTP 

Phase  IA 

Finished  Water 

Phase  IB 

Phase  IIA 

WTP  1 

Fi n i shed 
Water 

WTP  2 
Finished 
Water 

WTP  3 
Finished 
Water 

Chloroetnene  (ViriY 
( IDL5*  0.1  M9/U 
No.  of  Samples 

1  chloride)*  puree  & 
MDL-  0.3  u*/l) 

18 

:  trap  GCMS 

8 

13 

39 

40 

40 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Val ue 

ND 

ND 

ND 

ND 

ND 

ND 

1 . l-Dichl oroethene 
(IDL»  0.1  u»/l! 
No.  of  Samples 

*  purse  &  trap  OCMS 
MDL-  0.3  u. / 1  ) 

IS 

8 

13 

39 

40 

40 

No.  Detected 

0 

0 

0 

1 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

NQ 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

NQ 

ND 

ND 

cis-1 . 2-Dichl oroethene*  pu-9*  &  trap  GCMS 
(IOL*  0.1  U9/1 ;MDL*NA  us/ I) 


No.  of  Samples 

18 

3 

13 

39 

40 

40 

No.  Detected 

0 

0 

0 

0 

0 

1 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

NQ 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

NQ 

trans-1  »2-DichI  oroethene:  purse  Zt 

trap  GCMS 

<IDL=  0.1  us*/ 1:  MDL- 

0.5 

u»/l  ) 

No.  of  Samples 

18 

3 

13 

39 

40 

40 

No.  Detected 

1 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

NQ 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

NQ 

ND 

ND 

ND 

ND 

ND 

Tetrachl oroethenes  LLE 

ECD 

( IDL=  0. 1  U9/1 1MDL= 

0.4 

us/1  ) 

No.  of  Samples 

99 

41 

99 

227 

230 

209 

No.  Detected 

50 

14 

4 

33 

94 

72 

No.  Above  MDL 

1 

1 

0 

4 

4 

2 

Arithmetic  Mean 

0.  13 

0.  13 

NQ 

0.  13 

0.15 

0.14 

Standard  Deviation 

0.  10 

0.  14 

0.  12 

0.  17 

0.27 

Median  Value 

NQ 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

NQ 

NQ 

ND 

NQ 

NQ 

NQ 

H-0-40 


I 


r 


cl 


i 


f*l 


TABLE  H-lt 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  ALKENES 
(Continued ) 


EEWTP  Finished  Water 


Phase  IA 


Phase  IB 


Phase  I IA 


WTP  1 
Finished 
Water 


WTP  3 
Finished 
Water 


WTP  3 
Finished 
Water 


Tetrachl oroethene:  LLE  ECD  Csrab  samples] 
<IDL»  0.1  ue/HMDL-  0.4  us/1) 


No.  of  Samples 

62 

No.  Oetected 

33 

No.  Above  MOL 

0 

Arithmetic  Mean 

NO 

Median  Value 

NO 

90X  Less  Than 

NO 

Tetrachl oroethene:  Purse  & 

trap  GCMS 

(  IDL”  0.2  us/HHDL- 

0.5 

us/t  1 

No.  of  Samples 

18 

8 

13 

39 

40 

40 

V 

No.  Detected 

6 

0 

0 

7 

3 

6 

% 

No.  Above  MOL 

0 

0 

0 

0 

0 

0 

fit 

Arithmetic  Mean 

NO 

ND 

ND 

NQ 

NQ 

NO 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90X  Less  Than 

NQ 

ND 

ND 

NQ 

NQ 

NQ 

A! 

Maximum  Vatu* 

NQ 

ND 

ND 

NQ 

NQ 

NO 

% 

Tetrachl oroethene:  CLS 

GCMS 

( IDL3  0.010  US/11MDL*  0 

020  us/1  1 

V 

No.  of  Samples 

9 

6 

10 

32 

24 

28 

No.  Detected 

3 

3 

9 

21 

16 

16 

No.  Above  MOL 

3 

3 

8 

21 

16 

16 

Arithmetic  Mean 

0. 0589 

0.0612 

0.0956 

0.0804 

0.0490 

0.0378 

;  ( 

Standard  Deviation 

0.0897 

0.0741 

0.1157 

0.0980 

0.0433 

0.0374 

V‘ 

Geometric  Mean 

0.0084 

0.0241 

0.0532 

0.0435 

0.0347 

0.0267 

& 

Spread  Factor 

11.78 

S.  14 

3. 13 

3.57 

2.66 

2.69 

>' 

Median  Value 

ND 

ND 

0.053 

0.070 

0.047 

0.  030 

90X  Less  Than 

0.230 

0.  160 

0.  170 

0.  120 

0.  100 

0.077 

{\ 

Maximum  Value 

0.230 

0. 160 

0.390 

0.490 

0.  160 

0.  150 

A 

Trichl oroethene:  LLE  ECD 

A 

(IDL-  0.1  us/llMDL- 

0.3 

us/1  ) 

No.  of  Samples 

99 

41 

99 

227 

230 

209 

V* 

No.  Detected 

12 

2 

1 

41 

42 

25 

No.  Above  MDL 

1 

0 

0 

1 

3 

2 

Arithmetic  Mean 

0.08 

NQ 

NQ 

0.08 

0.08 

0.07 

Standard  Deviation 

0. 13 

0.  10 

0.07 

0.05 

A 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

is 

y 

y 

90X  Less  Than 

NQ 

ND 

ND 

NQ 

NQ 

NQ 

Trichl oroethene:  LLE  ECD  Csrab  samples] 
(IDL-  0.1  us/l»MDL-  0.3  us/l> 

No.  of  SasiPles  62 

No.  Detected  22 

No.  Above  MOL  10 

Arithmetic  Mean  0.16 

Standard  Deviation  0.21 

Geometric  Mean  0.11 

Spread  Factor  2.63 

Median  Value  ND 

90X  Less  Than  0.4 


TABLE  H-ll 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  ALKENES 
(Continued > 


EEWTP  Finished  Uat«r 

WTP  1 

WTP  2 

WTP  3 

Finish«d 

Finished 

Finished 

Ph*»«  IA  Ph*s«  IB  Ph*s*  I I A 

Water 

Water 

Water 

Trichl oroethene:  purs* 

( IDL-  0. 1  us/liMDL- 
No.  of  Samples 

&  trap  CCMS 

0.7  u*/l> 

18 

8 

13 

39 

40 

40 

No.  Ootoctod 

3 

0 

1 

1 

4 

3 

No.  Above  MOL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

NQ 

NO 

NQ 

NQ 

NQ 

NQ 

Median  Value 

NO 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

NQ 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

NQ 

NO 

NQ 

NQ 

NQ 

NQ 

Trichl oroethene!  CLS  GCMS 

(IDL-  0.001  us/IIMOL-  0, 

.130  ue/1 > 

No.  of  Samples 

9 

6 

10 

32 

24 

28 

No.  Detected 

0 

0 

3 

8 

3 

6 

No.  Above  MDL 

0 

0 

3 

6 

2 

5 

Arithmetic  Mean 

ND 

ND 

0.0543 

0.0255 

0.0107 

0.0146 

Standard  Deviation 

0.0906 

0.0522 

0.0292 

0.0326 

Geometric  Mean 

0. 1012 

Spread  Factor 

1.60 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

0.170 

0.045 

ND 

0.030 

Maximum  Value 

ND 

ND 

0.240 

0.200 

0.  120 

0.  130 

cis-t.2-0iehloroeroeenet 
(IDL-  0.1  u»/l 1MDL-NA 
No.  of  Samples 

Puree  & 
ue/1 ) 

18 

trap  GCMS 

8 

13 

39 

40 

40 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

(IDL-  0.1  ue/1! MDL-  0. 
No.  of  Samples 

puree  & 

1  ue/1) 
18 

trap  OCMS 

8 

13 

39 

40 

40 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

NO 

ND 

ND 

ND 

ND 

ND 

trans-1 .3-Diehl oropropenei 
(IDL-  0.1  ue/1 1 MDL «  0.2 
No.  of  Samples 

puree  !> 
ue/1  ) 

18 

trap  GCMS 

8 

13 

39 

40 

40 

...  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

,ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

H-0-42 


i 


i 

i 


•->  r^v-v. -^v-vvy 


TABLE  H-U 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  --  HALOGENATED  ALKENES 
(Continued ) 


EEWTP  Finished  Weter  WTP  1  WTP  2  WTP  3 

Finished  Finished  Finished 

Phase  IA  Phase  IB  Phase  IIA  Water  Water  Water 


Hexachlorobutadienes  purse  &  trap  GCMS 

(IDL-  1.0  us/l 1 MDL-NA 

us/1  ) 

No.  of  Samples 

13 

8 

13 

39 

40 

40 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

Hexachlorobutadienei  CLS 

GCMS 

(IDL-  0.001  us/llMDL- 

0. 050  us/l ) 

No.  of  Samples 

9 

6 

10 

32 

24 

23 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

Hexachlorobutadienes  Base  neut.  LLE  GCMS 


(IDL-  1.0  us/llMDL-12.0  us/1  > 

No.  of  Samples  IS  4  7  2S  26  23 
No.  Detected  0  0  0  0  0  0 
No.  Above  MDL  0  0  0  0  0  0 


Arithmetic  Mean 

ND 

NO 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

NO 

ND 

ND 

ND 

90X  Less  Than 

ND 

NO 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

TABLE  H-12 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1601  TO  1  FEBRUARY  1633 

SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Nor, -Ha  1  osenated ) 


(Note* 

Anal  vs  is 

for  compounds 

bv  Acid  \a/  methv 

1  at  ion  and  b ■ 

CLS  OCMS 

b«*an 

on  1  December, 

1981 ;  Analysis  for  compounds 

b.  Acid 

without 

methyl  at  ion  was  terminated  on 

31  November  > 

1981 ) 

EEWTP  Finished  Water 

WTP  1 

WTP  2 

WTP  3 

Finished 

Finished 

Firii  *  he  d 

Phas.  IA 

Phase  IB 

Phase  IIA 

Water 

Water 

Water 

Banztnti  pur**  &  trap  GCMS 

MDL-  0.1  u./llMDL-  0.1 

u*/l ) 

No.  of  Samples 

18 

3 

13 

39 

40 

40 

No.  Detected 

2 

0 

0 

3 

2 

5 

No.  Abov*  MDL 

2 

0 

0 

2 

4 

Arithmetic  Moan 

0.09 

ND 

ND 

0.03 

0.06 

0.09 

Standard  Deviation 

0. 15 

0.  17 

0.07 

0.  1? 

Median  Valu* 

ND 

ND 

ND 

ND 

ND 

ND 

90X  L*ss  Than 

0. 1 

ND 

ND 

ND 

ND 

NQ 

Maximum  Valu* 

0.7 

ND 

ND 

i.i 

0.5 

i.i 

Ethenvl benzene!  purs*  S,  trap  OCMS 

( IDL*  0.1  u*/l!MDL-NA  u*/l) 

No.  of  Samples 

18 

8 

13 

39 

40 

40 

No.  D«t*ct*d 

0 

0 

0 

0 

0 

0 

No.  Abov*  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  M*an 

ND 

NO 

ND 

ND 

ND 

ND 

M*dlan  Valu* 

ND 

ND 

ND 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maxlaua  Valu* 

ND 

ND 

ND 

ND 

ND 

ND 

Ethenvl benzene!  CLS  GCMS 
MDL-  0.005  u*/l!MDL- 
No.  of  Saapl «s 

0.020  u*/l ) 

9 

6 

10 

32 

24 

28 

No.  Dat*ct*d 

6 

4 

4 

26 

18 

24 

No.  Abova  MDL 

3 

2 

2 

15 

6 

11 

Aritha«tlc  M*an 

0.0212 

0.0128 

0.0341 

0.0283 

0.0213 

O.  0?~7r' 

Standard  Deviation 

0.0220 

0.0094 

0.0866 

0.0336 

0.023? 

0.0321 

G*oa*tric  Maan 

0.0137 

0.0135 

0.0023 

0.0183 

0.0081 

0.0149 

Spread  Factor 

2.88 

1.23 

12. 4S 

2.62 

4.  16 

3.11 

Modlan  Valu* 

NQ 

NQ 

ND 

NQ 

NQ 

NQ 

90X  Loss  Than 

0.063 

0.025 

0.021 

0.046 

0.060 

0.055 

Maximum  Valu* 

0.063 

0.025 

0.280 

0.  160 

0.085 

0.  130 

Ethvl  b.nz.n.i  pur*«  S,  trap 

GCMS 

(IDL-  0.1  u*/ 11 MDL-  0.1 

u»/l  1 

No.  of  Samp!** 

18 

8 

13 

39 

40 

40 

No.  Dotoctod 

5 

0 

0 

4 

4 

4 

No.  Abovo  MDL 

0 

0 

0 

1 

1 

Arithmetic  Mean 

NQ 

ND 

ND 

0 . 06 

0.05 

0.05 

Standard  Deviation 

0 . 02 

0.02 

0.02 

Madian  Valu* 

ND 

ND 

ND 

ND 

ND 

ND 

90X  Less  Than 

NQ 

ND 

ND 

NQ 

ND 

ND 

Maximum  Valu* 

NQ 

ND 

ND 

0.  1 

0.  1 

0.  1 

Ethvl b.nz.n.i  CLS  GCMS 

MDL-  0.005  u./llMDL- 

0.040  u*/l ) 

No.  of  Samples 

© 

6 

10 

22 

24 

>8 

No.  Dotoctod 

7 

6 

3 

21 

1  1 

17 

No.  Abovo  MDL 

3 

0 

1 

7 

2 

4 

Arithmotic  Moan 

0.0356 

NQ 

0.  01-30 

0. 0325 

0. 0157 

0.021 1 

Standard  Deviation 

0.0386 

0. 0210 

0. 0453 

0. 0204 

0 . 022 1 

Oeometric  Mean 

0.0276 

0.0150 

Spread  Factor 

->  ***7 

m  c.O 

Median  Valua 

NQ 

NQ 

ND 

NQ 

ND 

NQ 

90%  Less  Than 

0.  130 

NQ 

NQ 

0. 063 

NQ 

0.  052 

Maximum  Value 

0.  130 

ND 

0 . 04-  s 

0.  1  °0 

0 .  090 

0.087 

TABLE  H-12 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1961  TO  1  FEBRUARY  1933 

SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal osenated) 

(Continued) 


EEWTP 

Finished  Water 

UTP  1 

WTP  2 

WTP  3 

Finished 

Finished 

Finished 

Phase  IA 

Phase  IB 

Phase  I I A 

Water 

Water 

Water 

ProPYl benzene!  puree  Si 

trap  GCMS 

(IDL-  0. 1  ue/1 1 MDL” 

0.3  us/1 ) 

No.  of  Sapp 1 e s 

13 

8 

13 

39 

40 

40 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

.  ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90X  Lees  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

Propyl  benzene!  CLS  GCMS 

(IDL-  0.001  ue/HMDL 

,«  0.010  us/1  ) 

No.  of  Saaples 

9 

6 

10 

32 

24 

28 

No.  Detected 

4 

0 

2 

14 

3 

3 

No.  Above  MDL 

2 

0 

1 

3 

0 

0 

Arithmetic  Mean 

0.0085 

ND 

0.0019 

0.0072 

NQ 

NQ 

Standard  Deviation 

0.0167 

0.0032 

0.0244 

Geometric  Mean 

0.0030 

Spread  Factor 

4.72 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

901  Less  Than 

0.052 

ND 

NQ 

NQ 

NQ 

NQ 

Maximum  Value 

0.052 

ND 

0.010 

0. 140 

NQ 

NQ 

Toluene!  purse  Si  trap  GCMS 

(IDL-  0.1  us/UMOL- 

0.1  us/1) 

No.  of  Samples 

18 

8 

13 

39 

40 

40 

No.  Detected 

3 

0 

0 

11 

12 

8 

No.  Above  MDL 

3 

0 

0 

11 

12 

S 

Arithmetic  Mean 

0.13 

ND 

ND 

0.20 

0.14 

0.  15 

Standard  Deviation 

0.20 

0.33 

0.  17 

0.31 

Geometric  Mean 

0.01 

0.03 

0.05 

0.02 

Spread  Factor 

13.08 

8.71 

4.37 

9.48 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90X  Less  Than 

0.6 

ND 

NO 

0.7 

0.3 

0.4 

Maximum  Value 

0.7 

ND 

ND 

1.6 

0.8 

1.8 

Toluene!  CLS  GCMS 

(IDL-  0.020  us/tiMOL- 
No.  of  Saaples 

0.090  us/1 ) 

9 

6 

10 

32 

24 

23 

No.  Detected 

4 

3 

1 

17 

11 

14 

No.  Above  MDL 

4 

2 

1 

13 

9 

7 

Arithmetic  Mean 

0.0813 

0.0520 

0.0310 

-  0.0941 

0.0742 

0. 0538 

Standard  Deviation 

0.0960 

0.0518 

0.0664 

0. 1075 

0. 0835 

0.0675 

Geometric  Mean 

0. 0828 

0.0791 

0.0757 

0.0708 

0.0531 

Spread  Factor 

2.05 

1.37 

2.48 

2. 19 

2.25 

Median  Value 

ND 

ND 

ND 

NQ 

ND 

ND 

90X  Less  Than 

0.270 

0. 130 

ND 

0.220 

0.200 

0. 137 

Maximum  Value 

0.270 

0. 130 

0.220 

0.420 

0.300 

0.240 

1.2-Xvlenei  puree  l<  trap  GCMS 
( IDL-  0.1  us/UMDL-  0.1  u»/1) 

No.  of  Soup let  IS  3  13  39  40  40 

No.  Detected  6  0  0  4  3  5 

No.  Above  MDL  5  0  0  1  2  2 

Arithmetic  Mean  0.07  ND  ND  0.06  0.06  0.06 

Standard  Deviation  0.02  0.02  0.02  0.02 

Oeometric  Mean  Not 

Spread  Factor  Calculated 

Median  Value  ND  ND  ND  ND  ND  ND 

90%  Lee*  Than  0. 1  ND  ND  NO  NO  NO 

Maximum  Value  0.1  ND  ND  0.1  0.1  O. l 


TABLE  H-12 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  1  FEBRUARY  1983 

SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal osenated) 

(Continued) 


EEWTP  Finished  Water 

WTP  1 

WTP  2 

WTP  3 

Finished 

Finished 

F  i  ni  shed 

Phase  IA  Phase  IB  Phase  IIA 

Water 

Water 

Water 

1.2-XYlenei  CLS  OCMS 

( IDL»  0.005  ue/1«MDL-  0.030  ue/1  ) 

No.  of  Samples 

9 

6 

10 

32 

24 

28 

No.  Detected 

5 

6 

3 

22 

12 

17 

No.  Above  MOL 

4 

2 

1 

10 

0 

7 

Arithmetic  Mean 

0. 0355 

0. 0222 

0.0108 

•  0. 0224 

NQ 

0.0173 

Standard  Deviation 

0.0413 

0.0073 

0.0170 

0.0228 

0.0153 

Geoetetric  Mean 

0.0283 

0.0289 

0.0210 

0.0229 

Spread  Factor 

2.52 

1.08 

1.97 

1.52 

Median  Value 

NQ 

NQ 

NO 

NQ 

ND 

NQ 

90X  Less  Than 

0.120 

0.033 

NQ 

0.036 

NQ 

0.039 

Maximum  Value 

0.120 

0.033 

0.056 

0.085 

NQ 

0.050 

1.3-Xvlene/1.4-Xvlenei 

puree  &  trap  GCMS 

( IDL-  0.1  ue/llMDL- 

0.4  ue/1 ) 

No.  of  Saaiples 

18 

8 

13 

39 

40 

40 

No.  Detected 

6 

0 

0 

6 

7 

7 

No.  Above  MDL 

0 

0 

0 

0 

0 

1 

Aritheetic  Mean 

NQ 

ND 

ND 

NQ 

NQ 

0.09 

Standard  Deviation 

0.09 

Median  Value 

ND 

NO 

ND 

ND 

ND 

ND 

POX  Less  Than 

NQ 

ND 

ND 

NQ 

NQ 

NQ 

Maximum  Value 

NQ 

ND 

ND 

NQ 

NQ 

0.4 

1 • 3-Xy I ene/ 1 , 4-X Y 1 ene I 

CLS  GCMS 

( IDL-  0.005  ue/1 1MDL—  0.040  ue/11 

No.  of  Samples 

9 

6 

10 

32 

24 

28 

No.  Detected 

5 

6 

3 

21 

9 

17 

No.  Above  MDL 

4 

2 

1 

6 

0 

7 

Arithaetic  Mean 

0.0505 

0.0298 

0.0142 

0.0246 

NQ 

0. 0438 

Standard  Deviation 

0.0638 

0.0116 

0.0246 

0.0280 

0. 0922 

Geometr ic  Mean 

0.0370 

0.0375 

0.0182 

0.0142 

Spread  Factor 

2.74 

1.17 

2.41 

4.52 

Median  Value 

NQ 

NQ 

ND 

NQ 

ND 

NQ 

90X  Less  Than 

0.190 

0.041 

NQ 

0.044 

NQ 

0.066 

Maximum  Value 

0.  190 

0.041 

0.080 

0.  120 

NQ 

0.460 

Nitrobenzenei  Base  neut. 
(IDL-  0.5  ue/llMDL-  2. 
No.  of  Samples 

LLE  OCMS 
.0  ue/I > 

15 

4 

7 

25 

26 

25 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithaetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

l-MethYl-2>4-dinitrobenzenei  Base  neut. 

LLE  GCMS 

( IDL-  1.0  ue/1 IMDL-NA 

No.  of  Samples 

ue/1 ) 

15 

4 

7 

25 

26 

25 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

MD 

ND 

ND 

ND 

90X  Less  Than 

NO 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

H-0-46 


TABLE  H-12 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  1  FEBRUARY  1983 

SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Ha  1 oaenated ) 

(Continued) 


EEWTP 

Phata  IA 

Finithad  Uatar 

Phata  IB 

Phata  I IA 

WTP  1 
Finished 
Water 

WTP  2 
Finished 
Water 

WTP  3 
Finished 
Water 

l-Methvl-2.6-Dinitrobenzenei  Bata  naut.  LLE  GCMS 

( IOL-  1.0  ua/llMDL- 

10.0  ua/1 ) 

No.  of  Samel et 

15 

4 

7 

25 

26 

23 

No.  Datactad 

0 

0 

0 

0 

0 

0 

No.  Abova  MOL 

0 

0 

0 

0 

0 

0 

Arithmatic  Maan 

NO 

NO 

ND 

ND 

ND 

ND 

Madian  Valua 

NO 

ND 

ND 

ND 

ND 

ND 

90%  Last  Than 

NO 

NO 

ND 

ND 

ND 

ND 

Maximum  Valua 

NO 

ND 

ND 

ND 

ND 

ND 

Benzvlbutvlrhthalatei  Bat*  naut.  LLE  OCMS 


(IOL-  5.0  ua/l«MDL- 
No.  of  Satflat 

7.0  ua/1 ) 

15 

4 

7 

25 

26 

25 

No.  Datactad 

0 

0 

0 

0 

0 

0 

No.  Abova  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Maan 

ND 

ND 

ND 

ND 

ND 

ND 

Madian  Valua 

ND 

NO 

ND 

ND 

ND 

ND 

90%  Latt  Than 

ND 

NO 

NO 

ND 

ND 

ND 

Maximum  Valua 

ND 

ND 

ND 

ND 

ND 

ND 

Bia(2-athvlhaxYl Irhthalatei 
(IDL-  1.0  ua/llMDL-  8.0 
No.  of  Samel  as 

Bata  naut. 
uo/1  > 

13 

LLE  GCMS 

3 

5 

21 

20 

21 

No.  Datactad 

0 

0 

0 

1 

0 

0 

No.  Abova  MDL 

0 

0 

0 

0 

0 

0 

Arithmatic  Maan 

ND 

ND 

ND 

NO 

ND 

ND 

Madian  Valua 

ND 

NO 

ND 

ND 

ND 

ND 

90%  Last  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Valua 

ND 

ND 

ND 

NQ 

ND 

ND 

Di-n-Butvlrhthalata«  Bata 

naut.  LLE  GCMS 

(1DL»  0.5  ua/UMDL-  9. 

0  ua/1  ) 

No.  of  Samel  at 

15 

4 

7 

25 

26 

25 

No.  Datactad 

0 

0 

0 

1 

1 

2 

No.  Abova  MDL 

0 

0 

0 

0 

0 

i 

Arithmatic  Maan 

ND 

ND 

ND 

NQ 

NQ 

1.18 

Standard  Daviation 

3.82 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Last  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Valua 

ND 

ND 

ND 

NQ 

NQ 

19.0 

Dicvcl ohaxvl rhthalatei  But  naut.  LLE  GCMS 
<  IOL-  S.O  ua/UMDL-NA  ua/11 


No.  of  Samelat 

15 

4 

7 

25 

26 

25 

No.  Datactad 

0 

0 

0 

0 

0 

0 

No.  Abova  MOL 

0 

0 

0 

0 

0 

0 

Arithmatic  Maan 

ND 

ND 

ND 

ND 

ND 

ND 

Madian  Valua 

ND 

ND 

ND 

ND 

ND 

ND 

POX  Latt  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Valua 

ND 

ND 

ND 

ND 

ND 

ND 

TABLE  H-12 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1931  TO  1  FEBRUARY  1933 

SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal  09er>*t*d> 

(Continued) 


EEWTP 

Phase  IA 

Finished 

Phase  IB 

Water 

Phase  IIA 

WTP  1 
Finished 
Water 

WTP  2 
Finished 
Water 

WTP 
Fini  si 
Watei 

Diethvlmhthalate:  Base 
(IDL-  0.1  us/HMDL- 
No.  of  Sammies 

neut.  LLE  GCMS 
9.0  us/1 ) 

13 

4 

7 

23 

26 

23 

No.  Detected 

1 

0 

0 

0 

0 

2 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

NQ 

ND 

ND 

ND 

ND 

NQ 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

NQ 

ND 

ND 

ND 

ND 

NQ 

Diisebutvlmhtha1ate<  Base  neut.  LLE  GCMS 


(IDL-  3.0  us/1 1MDL-NA  us/1) 


No.  of  Sammies 

13 

4 

7 

25 

26 

23 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

Dimethvl mhthal  atei  Base  neut.  LLE  GCMS 
(IDL-  0.5  us/1 J MDL— 10.0  u*/I) 

No.  of  Sammies  15  4 
No.  Detected  O  0 
No.  Abovo  MDL  0  O 

Arithmetic  Mean  ND  ND 

Median  Value  ND  ND 
90%  Leo  Than  ND  NO 
Max  ilium  Value  ND  NO 


DioctYlmhthalatei  Base  neut.  LLE  GCMS 
(IDL-  t.O  us/1 tMOL-  3.0  u»/l) 

No.  of  Sammies  13  4 
No.  Detected  0  O 
No.  Above  MDL  O  0 

Arithmetic  Mean  ND  ND 

Median  Value  ND  ND 
90%  Less  Than  ND  ND 
Maximum  Value  ND  ND 


Dimhenvlmhthalatei  Base  neut.  LLE  GCMS 
(IDL-  3.0  us/1 1MDL-NA  us/1) 

No.  of  Sammies  15  4 
No.  Detected  0 
No.  Above  MDL  0 

Arithmetic  Mean  ND  ND 

Median  Value  ND  ND 
90%  Less  Than  ND  ND 
Maximum  Value  ND  ND 


7 

23 

26 

23 

0 

0 

0 

0 

0 

0 

0 

0 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

7 

23 

26 

23 

0 

0 

0 

0 

0 

0 

0 

0 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

7 

23 

26 

25 

0 

0 

0 

0 

0 

0 

0 

0 

ND 

ND 

ND' 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

S  .  ..  .  . 

__  _  _  _ m  a  wb  —  — —  — — 

TABLE  H-12 

CHARACTERIZATION  OF  FINISHED 

WATERS 

i 

16  MARCH  1981  TO  1  FEBRUARY 

1983 

SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  <Non- 

-Hal osenated) 

2 

# 

(Continued) 

EEWTP  Finished  Water 

WTP  1 

WTP  2 

WTP  3 

Finished 

Finished 

Finished 

Phase  IA  Phase  IB  Phase  IIA 

Water 

Mater 

Water 

■ 

Phenol:  Acid  LLE  (w/o  mothvl.)  OCMS 

( I DC-  0.5  us/UMDL-  5 

0  us/1 ) 

No.  of  Samples 

11 

1 1 

11 

1 1 

No.  Dotoctod 

0 

.0 

1 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Moan 

ND 

ND 

NQ 

ND 

Mod tan  Valua 

ND 

ND 

ND 

ND  1 

90X  Loss  Than 

ND 

ND 

ND 

ND 

Maxlaua  Value 

ND 

ND 

NQ 

ND 

Phono) i  Acid  LLE  (u/  mothvl.)  OCMS 

( IDL-  1.0  us/HMDL-  8 

0  us/1 ) 

No.  of  Samples 

3  4  6 

12 

14 

12 

No.  Dotoctod 

0  0  0 

1 

4 

2  • 

No.  Abovo  MDL 

0  0  0 

0 

0 

0 

Arithaotic  Moan 

ND  ND  ND 

NQ 

NQ 

NQ  , 

Modian  Valuo 

ND  ND  ND 

ND 

ND 

ND 

907.  Loss  Than 

ND  ND  ND 

ND 

NQ 

ND 

Maxiaua  Valuo 

ND  ND  ND 

NQ 

NQ 

NQ 

2.4-Diaothylphonol s  Acid 

LLE  (ts/o  mothvl.}  GCMS 

(IDL-  5.0  us/llMDL-NA 

us/1  ) 

No.  of  Samples 

11 

11 

u 

11 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

0 

n 

Arithaotic  Moan 

ND 

ND 

ND 

ND 

Modian  Valuo 

ND 

ND 

ND 

ND 

90X  Loss  Thar, 

ND 

ND 

ND 

ND 

Maxiaua  Valuo 

ND 

ND 

ND 

ND  j 

2>4-Diaethvl phenol »  Acid 

LLE  (ts/  mothvl.)  GCMS 

i 

(IDL-  5.0  us/llMDL-NA 

us/1  > 

No.  of  Samples 

3  4  6 

12 

14 

12 

No.  Dotoctod 

0  0  0 

0 

0 

0 

No.  Abovo  MDL 

0  0  0 

0 

0 

0 

Arithaotic  Moan 

ND  ND  ND 

ND 

ND 

ND 

Median  Valuo 

ND  ND  ND 

ND 

ND 

ND 

90X  Loss  Than 

ND  ND  ND 

ND 

ND 

ND 

Maxiaua  Value 

ND  ND  ND 

ND 

ND 

ND 

2. 4-0ini tropheno 1 1  Acid  LLE  (w/o  mothvl.)  GCMS 

(IDL-  5.0  us/llMDL-NA 

us/1  ) 

No.  of  Samples 

11 

11 

11 

1 1 

No.  Dotoctod 

0 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

0  ; 

Arithaotic  Moan 

ND 

ND 

ND 

ND 

Modian  Valuo 

ND 

ND 

ND 

ND 

90X  Loss  Than 

ND 

ND 

ND 

ND 

Maxiaua  value 

ND 

ND 

ND 

ND 

• 

H-0-49 
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TABLE  H— 12 

CHARACTERIZATION  OF  FINISHED  HATERS 
16  MARCH  1961  TO  1  FEBRUARY  1983 

SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  ( Non-Hal osenated > 

(Continued) 


EEWTP  Finished  Meter 
Phese  IA  Pheee  IB  Phase  IIA 


WTP  1 
Finished 
Mater 


MTP  2 
Finished 
Meter 


2. 4-Dinitrorhenol «  Acid  LLE  («/  Methyl.)  GCMS 
( IDL-  5.0  us/llMDL-NA  ue/1) 


MTP  3 
Finished 
Meter 


No.  of  Saarles 

3 

4 

6 

12 

14 

12 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MEL 

0 

0 

0 

0 

0 

0 

Arithaetic  Mean 

NO 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90X  Less  Than 

NO 

ND 

ND 

ND 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

ND 

ND 

ND 

2-Methvl-4.6-dinitronhenol I  Acid  LLE 

(u/o  aethvl . )  GCMS 

(IOL-10.0  us/llMDL-NA 

us/1 ) 

No.  of  Saarles 

11 

11 

11 

11 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithaetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

NO 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

ND 

2-Methvl-4.6-dinitronhenol  s  Acid  LLE 

(u/  aethvl. )  GCMS 

(IDL-10.0  us/llMDL-NA 

us/1  ) 

No.  of  Saanles 

3 

4 

6 

12 

14 

12 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithaetic  Mean 

ND 

ND 

ND 

ND 

NO 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maxiaua  Value 

ND 

NO 

ND 

ND 

ND 

NO 

2-Nitronhenolt  Acid  LLE 

(w/o  aethvl. ) 

GCMS 

( IDL-  5.0  us/ 1 1  MDL— NA 

us/1 ) 

No.  of  Saanles 

11 

11 

11 

11 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithaetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90X  Less  Than 

NO 

ND 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

ND 

2-Nitrorhenoli  Acid  LLE 

(a/  aethvl . ) 

GCMS 

(IDL-  1.0  us/llMDL-10 

.  0  us/1 ) 

No.  of  Saaeles 

3 

4 

6 

12 

14 

12 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arittusetic  Mean 

ND 

ND 

ND 

NO 

ND 

ND 

Median  Value 

ND 

ND 

NO 

ND 

ND 

ND 

90X  Less  Than 

ND 

NO 

ND 

ND 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

ND 

ND 

ND 

3 


TABLE  H— 12 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  1  FEBRUARY  1983 

SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal osenated ) 

(Continued) 


EEWTP  Finished  Water 


Phase  IA 


Phase  IB 


Phase  I IA 


WTP  1 
Finished 
Water 


♦-Nitrophenol t  Acid  LLE  (w/o  methyl . )  GCMS 
(IDL-  9.0  ue/1 IMDL-NA  us/l> 

No.  of  Samples  11 
No.  Oetected  .  0 
No.  Above  MDL  0 


cenaphthenei  CLS  GCMS 

(IDL-  0.010  us/1 IMDL-NA  us/1  > 
No.  of  Samples  9 

No.  Detected  0 

No.  Above  MDL  0 


Acenaphthenei  Base  neut.  LLE  GCMS 
(IDL-  0.1  us/1 1 MDL*  3.0  us/1> 
No.  of  Samples  IS 

No.  Detected  O 

No.  Above  MDL  O 


WTP  2 
Finished 
Water 


WTP  3 
F  i  ni shed 
Water 


1 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

1 

Median  Value 

NO 

ND 

NO 

ND 

1 

90X  Less  Than 

ND 

ND 

NO 

ND 

i 

Maximum  Val ue 

ND 

ND 

ND 

ND 

Arithmetic  Mean 

NO 

NO 

ND 

ND 

ND 

ND 

Median  Value 

ND 

NO 

ND 

ND 

ND 

ND 

90X  Less  Than 

ND 

NO 

ND 

ND 

ND 

ND 

Maximum  Value 

NO 

ND 

ND 

ND 

ND 

ND 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

POX  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

NO 

ND 

ND 

ND 

Acenaphthylene!  Base  neut. 

LLE  OCMS 

(IDL-  0.1  us/lIMDL-  2.0 

us/1 ) 

No.  of  Samples 

13 

3 

9 

21 

20 

21 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Ar 1 1 hme tic  Mean 

NO 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

I. "/W'RWBmV WdBWtaWRViWWV. V; a J’-.-V-*'."--.  ■: a-.< 
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TABLE  H— 12 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  1  FEBRUARY  1983 

SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal  osenated) 

(Continued) 


Cfii 


H-Q-52 


EEWTP 

Finished  Weter 

WTP  1 

WTP  2 

WTP  3 

Finished 

Finished 

Finished 

Phase  IA 

Phase  IB 

Phase  I IA 

Water 

Water 

Water 

Naphthalene!  nurse  &  tree  GCMS 

(IDL-  0.1  u»/l IMDL-  0.3 

us/1  ) 

No.  of  Samples 

18 

8 

13 

39 

40 

40 

No.  Detected 

0 

0 

0 

0 

1 

0 

No.  Above  MOL 

0 

0 

0 

0 

1 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

0.06 

ND 

Standard  Deviation 

0.07 

Median  Value 

ND 

ND 

NO 

ND 

ND 

ND 

90%  Lee*  Than 

NO 

ND 

NO 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

0.5 

ND 

Naphthalene!  CLS  GCMS 

( IDL-  0.010  ue/llMDL-  0 

.040  us/t  > 

No.  of  Samples 

9 

6 

10 

32 

24 

28 

No.  Detected 

2 

i 

1 

6 

4 

4 

No.  Above  MDL 

2 

0 

0 

i 

2 

i 

Arithmetic  Mean 

0.0311 

NO 

NQ 

0.0122 

0.0126 

0.0100 

Standard  Deviation 

0.0348 

0. 0236 

0. 0227 

0.0158 

Geometric  Mean 

0.0129 

Spread  Factor 

4.81 

Median  Value 

ND 

ND 

ND  . 

ND 

ND 

ND 

90%  Lee*  Than 

0.138 

NO 

ND 

NQ 

NQ 

NQ 

Maximum  Value 

0.  138 

NQ 

NQ 

0. 133 

0.110 

0.084 

Naphthelenei  Base  neut.  LLE  GCMS 

(IDL-  0.1  ue/UMDL-  2.0 

us/l) 

No.  of  Samples 

IS 

4 

7 

23 

26 

23 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0  -- 

O 

0 

Arithmetic  Mean 

ND 

NO 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

NO 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

NO 

ND 

ND 

ND 

Anthracenei  CLS  GCMS 

( IDL-  0.030  u*/l 1 MDL-  0 

.090  us/l  > 

No.  of  Samples 

9 

6 

10 

32 

24 

28 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Ar  i t  hm#  tic  Mean 

NO 

ND 

ND 

NO 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

NO 

ND 

ND 

ND 

Mmximvit  V»1  ue 

ND 

ND 

ND 

ND 

ND 

ND 

Anthracenei  Base  neut.  LLE 

GCMS 

(IDL-  0.3  us/lIMDL-  4.0 

us/l  ) 

No.  of  Samples 

13 

4 

7 

25 

26 

23 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

•>/ 
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TABLE  H— 12 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1931  TO  1  FEBRUARY  1983 

SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  ( Non-Hal osenated ) 

(Continued) 


EEWTP  Finished  Water 

WTP  1 

WTP  2 

WTP  3 

Finished 

Finished 

Finished 

Phase  IA  Phase  IB  Phase  IIA 

Water 

Water 

Water 

Benzidine:  Base  neut.  LLE  GCMS 

(IDL-50.0  ue/liMDL-NA  ue/1) 

No.  of  Samples 

IS 

4 

7 

25 

26 

25 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Val ue 

ND 

ND 

ND 

ND 

ND 

ND 

Benzo(a)anthracenes  Base  neut.  LLE  GCMS 

(IDL-  1.0  ue/UMDL-  7.0 

u*/l  ) 

No.  of  Samples 

is 

4 

7 

25 

26 

25 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

Benzo(b)f luoranthene:  Base 

neut. 

LLE 

GCMS 

(IDL-  1.0  ue/1 iMDL-10.0 

ue/1 ) 

No.  of  Samples 

IS 

4 

7 

23 

26 

25 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

Benzo(k>f luoranthene:  Base 

neut. 

LLE 

w 

5 

O 

(IDL-  1.0  us/llMDL-10.0 

ue/1  1 

No.  of  Samples 

13 

4 

7 

25 

26 

25 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Val ue 

ND 

ND 

ND 

ND 

ND 

ND 

Benzole. h. i Ipervlenei  Base 

neut. 

LLE 

GCMS 

(IDL-  1.0  ue/1 1MDL-20.0 

ue/1  ) 

No.  of  Samples 

15 

4 

7 

23 

“*  A 

25 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

H-O-53 
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TABLE  H-12 

CHARACTERIZATION  OR  FINISHED  WATERS 
16  MARCH  1981  TO  1  FEBRUARY  1983 

SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal  osenated ) 

(Continued) 


EEWTP 

Fini*hed 

Water 

WTP  1 

WTP  2 

WTP  3 

Finished 

Finished 

Finished 

Phase  IA 

Pha*a  IB 

Phata  I IA 

Water 

Water 

Water 

Benzo(a>PYron<?i  Base  naut. 

LLE  OCMS 

(IDL-  1.0  u*/l IMDL-10. 0 

u>/t  > 

No.  of  Saaeles 

IS 

4 

7 

25 

26 

25 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  HDL 

0 

0 

0 

0 

0 

0 

Arithaetic  Maan 

ND 

ND 

ND 

ND 

ND 

ND 

Madian  Value 

NO 

NO 

ND 

ND 

ND 

NO 

90X  La**  Than 

ND 

ND 

ND 

ND 

NO 

ND 

Maxiaua  Value 

ND 

ND 

ND 

ND 

ND 

ND 

Chrysene:  Base  naut.  LLE  OCMS 

(IDL-  1.0  US/1 *MDL—  6.0 

us/1  ) 

No.  of  Saasles 

IS 

4 

7 

2S 

26 

23 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

0 

0 

Arithaetic  Maan 

ND 

ND 

NO 

ND 

ND 

ND 

Madian  Value 

ND 

ND 

ND 

ND 

ND 

ND 

POX  La**  Than 

ND 

ND 

ND 

ND 

ND 

ND 

liaxiaum  Value 

ND 

NO 

ND 

ND 

ND 

ND 

Dibenzo(a>  hlanthracene: 
(IDL-  1.0  us/1 f  MDL— 
No.  of  Saaples 

Base  naut. 
9.0  us/1 > 

13 

LLE  GCMS 

.  4 

7 

23 

26 

25 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithaetic  Mean 

NO 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

ND 

ND 

ND 

3.3'-0ichl orobenzidinei 
( IDL—  3.0  ue/1  INDL- 
No.  of  Saaples 

Base  naut. 
8.0  ua/11 

13 

LLE  OCMS 

4 

7 

23 

26 

23 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithaetic  Mean 

ND 

ND 

NO 

ND 

ND 

ND 

Median  Value 

ND 

NO 

ND 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

ND 

ND 

ND 

1 . 2-DiPhenvIhvdrazine/Azobenzenei 

Base  naut.  LLE  GCMS 

( IDL-  0.3  us/llMOL- 
No.  of  Saaples 

7.0  us/ 1 1 
13 

4 

7 

25 

26 

23 

No.  Oetected 

0 

0 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

0 

0 

Arithaetic  Mean 

ND 

NO 

NO 

ND 

NO 

ND 

Median  V«1u« 

ND 

NO 

ND 

NO 

ND 

ND 

90X  Less  Than 

ND 

NO 

ND 

ND 

ND 

ND 

Maxiaua  Value 

ND 

ND 

ND 

ND 

ND 

ND 

H-0-54 
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TABLE  H-12 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  1  FEBRUARY  1983 

SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal  osenated) 

(Continued) 


EEWTP  Finished  Water 
Phase  IA  Phase  IB  Phase  IIA 


WTP  1 
Finished 
Water 


WTP  2 
Finished 
Water 


WTP  3 
Finished 
Water 


1 . 2-Diphenyl hrdrazine/Azobenzenei  CLS  GCMS 

<  IDL-  0.003  us/I  IMDL- 

0. 100  us/1 ) 

No.  of  Samples 

9 

No.  Detected 

0 

No.  Above  MDL 

0 

Arithmetic  Mean 

ND 

M«di*n 

NO 

90%  Less  Than 

ND 

Maxisium  Value 

ND 

FI uoranthenei  Base  neut. 

LLE  GCMS 

(IDL-  0.3  us/ 11 MDL-  3. 

,0  us/1 > 

No.  of  Samples 

13 

No.  Detected 

0 

No.  Above  MOL 

0 

Arithieetic  Mean 

ND 

Median  Value 

ND 

90%  Less  Than 

ND 

Maximum  Valus 

ND 

Fluorenei  Base  neut.  LLE 

GCMS 

(IDL-  0.  1  us/UMOL-  3. 

0  us/1  ) 

No.  of  Samples 

13 

No.  Detected 

0 

No.  Above  MDL 

0 

Arithstetic  Mean 

ND 

Median  Value 

ND 

90%  Less  Than 

ND 

Maximum  Value 

ND 

Fluorenei  CLS  GCMS 

(IDL-  0.010  us/llMDL- 

0.080  us/1 ) 

No.  of  Samples 

9 

No.  Detected 

0 

No.  Above  MDL 

0 

Arithmetic  Mean 

ND 

Median  Value 

ND 

90%  Less  Than 

ND 

Maximum  Value 

ND 

Indeno( 1 . 2. 3-ed ) pyrenes 

Base  neut. 

LLE  GCMS 

(IDL-  3.0  us/ 1 1 MDL— 30 

.0  us/1  ) 

No.  of  Samples 

13 

No.  Detected 

0 

t 

No.  Above  MDL 

0 

Arithmetic  Mean 

ND 

NI 

Median  Value 

ND 

N! 

90%  Less  Than 

ND 

NI 

Maximum  Value 

ND 

NI 

o  o 


TABLE  H-12 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  1  FEBRUARY  1983 

SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-Hal  osenated) 

(Continued) 


EEWTP 

Phas*  IA 

Finished 

Phase  IB 

Water 

Phase  IIA 

WTP  1 
Finished 
Water 

WTP  2 
Finished 
Water 

WTP  3 
Finished 
Water 

Phenanthrene:  Base  neut.  LLE  CCMS 
(IDL»  0.5  u»/llMDL-  5.0  u*/l  > 

No.  of  Semples  15 

4 

7 

25 

26 

25 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

NO 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maxioun  Value 

ND 

ND 

ND 

ND 

ND 

ND 

Phenanthrenei  CLS  OCMS 

(IDL«  0.050  u»/l«MOL>  0, 
No.  of  Sample* 

.120  u»/l > 

9 

6 

10 

32 

24 

28 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

NO 

ND 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

NO 

ND 

ND 

ND 

Maximum  Va.lue 

ND 

ND 

ND 

ND 

ND 

ND 

Pvrenei  Base  neut.  LLE 
(IDL-  0.5  u*/l?MDL- 
No.  of  Samples 

GCMS 

5.0  us/I ) 

13 

3 

5 

21 

20 

21 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

TABLE  H— 13 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  1  FEBRUARY  1933 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOOENATED  AROMATICS 

(Note>  Analvsis  for  compound*  br  Acid  w/  methYlation  and  bv  CLS  GCMS 
bosan  on  1  Decemb er.  19811  Analysis  for  compound*  tv  Acid 
without  mothvlation  mi  terminated  on  31  November.  1981) 


EEWTP 

Phase  IA 

Finished  Water 

Phase  IB 

Phase  I IA 

WTP  1 
Finished 
Water 

WTP  2 
Finished 
Water 

WTP  3 
Finished 
Water 

Bromobenzenet  purse  &  trap  OCMS 
< IDL-  0.1  u*/1 IMDL-NA  us/1 ) 

No.  of  Sample*  18 

8 

13 

39 

40 

40 

No.  Detoctad 

0 

0 

0 

0 

0 

0 

No.  Abovo  MOL 

0 

0 

0 

0 

0 

0 

Arithmetic  Moan 

NO 

ND 

ND 

ND 

ND 

ND 

Modian  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Loss  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Valuo 

ND 

ND 

ND 

NO 

ND 

ND 

Bromobonzonot  Baso  nout 
(IDL-  0.1  us/ltMDL- 
No.  of  Samplo* 

.  LLE  GCMS 

4.0  us/1 ) 

13 

4 

7 

23 

26 

23 

No.  Dotoctod 

0 

0 

0 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

0 

0 

0 

Arithmotic  Moan 

ND 

ND 

ND 

ND 

NO 

ND 

Modian  Valuo 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Los*  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Valuo 

ND 

ND 

NO 

ND 

ND 

ND 

Bromobonzonot  CLS  OCMS 
(IDL-  0.001  us/1 1MDL 
No.  of  Sample* 

.-  0. 

.020  us/1  1 

9 

6 

10 

32 

24 

23 

No.  Dotoctod 

2 

0 

0 

0 

0 

0 

No.  Abovo  MDL 

0 

0 

0 

0 

0 

0 

Arithmotic  Moan 

NO 

ND 

NO 

ND 

ND 

ND 

Modian  Valuo 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Loss  Than 

NO 

ND 

NO 

ND 

ND 

ND 

Maximum  Valuo 

NO 

ND 

ND 

ND 

ND 

ND 

Chlorobonzonot  purse  !> 
(IDL-  0.1  us/HMDL- 
No.  of  Samples 

trap  GCMS 

0.2  us/ 1 1 

18 

8 

13 

39 

40 

40 

No.  Dotoctod 

1 

0 

0 

o 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmotic  Moan 

NQ 

ND 

ND 

ND 

ND 

ND 

Modian  Valuo 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Loss  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Valuo 

NQ 

ND 

NO 

ND 

ND 

ND 

Chlorobenzene!  CLS  OCMS 


( IDL-  0.003  us/ II MDL-  0.020  us/1) 


No.  of  Samples 

9 

6 

10 

32 

24 

23 

No.  Dotoctdd 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Moan 

NO 

NO 

ND 

ND 

ND 

ND 

Modian  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

NO 

ND 

ND 

ND 

ND 

Maximum  Val ue 

ND 

ND 

ND 

ND 

ND 

ND 

TABLE  H-13 

CHARACTERIZATION  OF  FINISHED  HATERS 
16  MARCH  1981  TO  1  FEBRUARY  1983 


SYNTHETIC  ORGANIC  CHEMICAL3  --  HAL OGE MATED  AROMATICS 

(Continued) 

EEUTP  Finished  Water 

HTP  1 

WTP  2 

WTP  3 

Finished 

Finished 

Finished 

Phase  IA  Phase  IB  Phase  IIA 

Water 

Water 

Water 

4-Chloro-t-SMthvl benzene! 
(IDL-  0.1  ue/UHDL-  0. 
No.  of  Sammies 

euree  & 

2  us/1 ) 

18 

trae  OCXS 

8 

13 

39 

40 

40 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

NO 

NO 

NO  • 

NO 

ND 

Median  Value 

NO 

NO 

ND 

NO 

ND 

NO 

90%  Less  Than 

NO 

ND 

NO 

NO 

NO 

ND 

Maximum  Value 

HD 

NO 

NO 

ND 

NO 

ND 

4*-Ch  I  or  o-l-*»thv1  benzene! 
(IDL-  0.001  us/llMDL- 
No.  of  Sasieles 

CLS  OCHS 
0.020  us/1) 

9 

6 

10 

32 

24 

28 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

ND 

ND 

NO 

ND 

Median  Value 

ND 

NO 

ND 

ND 

NO 

ND 

90%  Less  Than 

ND 

ND 

NO 

«D 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

NO 

ND 

ND 

1 >2-0ich! orobenzenei  nurse 
(IDL-  0.1  US/tlMDL-  0.2 
No.  of  Sammies 

*  tram  OCHS 
us/1 ) 

18 

8 

13 

39 

40 

40 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

NUT- 

ND 

Maximum  Value 

ND 

NO 

ND 

ND 

ND 

ND 

1 .2-0ichlorobenzenel  Base  neut.  LLE  OCHS 
(IDL-  0.1  us/HMDL-  4.0  us/1  > 


No.  of  Sammies 

13 

4 

7 

23 

26 

23 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

NO 

ND 

Maximum  Value 

ND 

ND 

ND 

NO 

ND 

ND 

1.2-Dichlorobenzenei  CLS  OCHS 


(IDL-  0.0001  uo/llMDL- 
No.  of  Sammies 

0.0200  us/1  1 

9 

6 

10 

32 

24 

28 

No.  Detected 

0 

1 

0 

1 

0 

1 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

NQ 

ND 

NQ 

ND 

NQ 

Median  Value 

NO 

ND 

ND 

ND 

ND 

NO 

90%  Less  Than 

NO 

NQ 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

NQ 

ND 

NQ 

ND 

NQ 

TABLE  H-13 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  AROMATICS 
(Continued  ) 


EEWTP  Finished  Water 
Phase  IA  Phase  IB  Phase  IIA 


WTP  1 
Finished 
Water 


WTP  2 
Finished 
Water 


WTP  3 
Finished 
Water 


1.3-Dichlorobenzene*  purse  &  trap  GCMS 
(IDL-  0.1  us/IIHDL"  0.2  us/I ) 

No.  of  Samples  18 

No.  Detected  0 

No.  Above  MOL  0 

Arithmetic  Mean  ND 


Median  Value 
90%  Less  Than 
Maximum  Value 


ND 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1.3-Dichlorobenzene*  Base  neut.  LLE  GCMS 
<IOL«  0.1  OS/ltMDL-  4.0  us/1) 

No.  of  Samples  IS  4 
No.  Detected  0  0 
No.  Above  MDL  O  0 


1>4-Dichlorobenzene*  Base  neut.  LLE  OCMS 
<IDL«  0.1  us/1 1 MDL*  6.0  us/1) 

No.  of  Samples  IS 
No.  Detected  0 
No.  Above  MDL  0 


Arithmetic  Mean 

Median  Value 
90%  Less  Than 

Max i mum  Value 


ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

TABLE  H— 13 

CHARACTERIZATION  OF  FINISHED  WATERS 
It  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  AROMATICS 
(Continued) 


EEWTP 

Phase  IA 

Finished 

Ph4»«  IB 

Water 

Phase  I I A 

WTP  1 
Finished 

Water 

WTP  2 

F i n i shed 
Water 

WTP  3 
Finished 
Water 

1 . 4-Dichl orobenzenei  CLS 
( IDl»  O.OOOl  u«/ 11  MOL 
No.  of  SwoUi 

CCMS 

■  0.0200  uo/1) 
9 

t 

10 

32 

24 

28 

No.  Ootoctod 

4 

i 

1 

10 

6 

7 

No.  Above  MOL 

0 

0 

0 

1 

0 

0 

Arithmetic  Noon 

NO 

NO 

NO 

0.0037 

NQ 

NQ 

Stondord  Oeviotion 

Median  Value 

NO 

ND 

ND 

0.0062 

ND 

ND 

ND 

90X  Lose  Than 

NO 

NQ 

ND 

NQ 

NQ 

NQ 

HovWAhjo  Value 

NO 

NQ 

NQ 

0.027 

NQ 

NQ 

Hexachl orobenzenei  Base  i 
< IDL»  O.S  uo/1 »MDL“  2 
No.  of  Samples 

neut.  LLl  GCMS 
.0  uo/1 ) 

is 

4 

7 

23 

26 

25 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

ND 

ND 

NO 

ND 

Nodian  Value 

NO 

ND 

ND 

ND 

NO 

ND 

POX  Loss  Than 

ND 

NO 

ND 

ND 

NO 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

Hevachl orobenzenei  CLS 
( IDL-  0.003  UO/11MDL 
No.  of  Samples 

GCMS 

■  0.050  ue/1  ) 

9 

6 

10 

32 

24 

28 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

NO 

ND 

ND 

ND 

ND 

l-Chloro-2-nitrobenzene> 

Base  neut. 

LLE  GCMS 

(IDL-  3.0  us/ltMDL-NA 

ue/1  ) 

No.  of  Sammies 

13 

4 

7 

23 

26 

23 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

1-Chl oro-3-ni trobenzenet 
<  IDL-  3.0  ue/UMDL-NA 
No.  of  Samples 

Base  neut. 

us/1  ) 

13 

LLE  GCMS 

4 

7 

23 

26 

No.  Oetected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

H-0-60 
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TABLE  H-1G  •. 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOOENATED  AROMATICS 
(Continued) 


Phase  IA 

EEWTP  Finished  U*t#r 

Phese  IB 

Phase  I IA 

WTP  1 
Finished 

Water 

WTP  2 
Finished 
Water 

WTP  3  3 

Finished  H 

Water 

1-Chl oro-4-ni trobenzenei 
( IDL«  5.0  uS/ltMDL-NA 
No.  of  Samples 

Boso  neut.  LLE  OCMS 
us/1  > 

15  4 

7 

25 

26 

1 

25  * 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

0 

0  i 

Arithmetic  Moon 

NO 

NO 

ND 

ND 

ND 

ND  " 

Mod ion  Value 

NO 

NO 

ND 

ND 

ND 

ND 

90%  Loss  Than 

NO 

ND 

ND 

ND 

ND 

ND 

Maximum  Voluo 

ND 

ND 

ND 

ND 

ND 

ND  **, 

m 

1 .2.3-Trichi orobenzenei 
<  IDL-  0.1  us/llMDL*  0 
No.  of  Sssslos 

nurse  Si 
.2  us/ 1 ) 
18 

tran  GCMS 

8 

13 

39 

40 

. 

40  8 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Abovo  MOL 

0 

0 

0 

0 

0 

o 

Arithmetic  ff««n 

NO 

NO 

NO 

NO 

ND 

ND  J 

Median  Voluo 

ND 

ND 

ND 

ND 

ND 

ND  ** 

90%  Loss  Than 

NO 

ND 

ND 

NO 

ND 

ND  J 

Maximum  Volga 

NO 

ND 

ND 

ND 

ND 

ND  a 

-  5 

1.2.3-Trichlorobenzenei  CLS  OCHS 


( IDL-  0.001  us/MMOL 
No.  of  Samples 

No.  Detected 

No.  Above  MOL 

Arithmetic  Mean 

Median  Value 

90%  Less  Than  „ 
Maximum  Value 

-  0.030  us/ 1  ) 

9 

2 

0 

NQ 

ND 

NQ 

NQ 

6 

0 

0 

ND 

ND 

ND 

NO 

10 

0 

0 

ND 

ND 

ND 

ND 

32 

4 

0 

NQ 

ND 

Nb 

NQ 

24 

2 

0 

NQ 

ND 

ND 

NQ 

23 

Ti 

4. 

0 

NQ 

ND 

ND 

NQ 

« 

1 « 
r» 

« 

r, 

i 

* 

.■> 

m 

r 

1 .2.4-Trichl orobenzenei 

nurse  !>  tram  GCMS 

( IDL-  0.1  us/llMDL- 

0.5  us/1  1 

No.  of  Samel es 

18 

8 

13 

39 

40 

40 

■ 

No.  Detected 

0 

0 

0 

0 

0 

0 

1 

No.  Above  MOL 

0 

0 

0 

0 

0 

0 

n 

Arithmetic  Mean 

NO 

NE 

ND 

ND 

ND 

ND 

•j 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

3 

90%  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

*1 

Maximum  Value 

NO 

ND 

ND 

ND 

ND 

ND 

t 

1 .2.4-Trichl orobenzenei 

Base  neut.  LLE  GCMS 

< IDL-  0.1  us/llMDL- 

8.0  us/1 ) 

V 

No.  of  Samel es 

15 

4 

7 

25 

26 

25 

0 

No.  Oetected 

0 

0 

0 

0 

0 

0 

l' 

No.  Above  MOL 

0 

0 

0 

0 

0 

0 

*■» 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

i 

90%  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Max i mum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

m 

H-  0-61 
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TABLE  H-13 

CHARACTERIZATION  OF  FINISHED  MATERS 
16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOCENATED  AROMATICS 
(Continued) 


EEWTP 

'  Finished  Mater 

MTP  1 

MTP  2 

MTP  3 

Finished 

F ini *h#d 

Finished 

Phase  IA 

Phase  IB 

Phase  I IA 

Mater 

Mater 

Mater 

1.2.4-Trichlorobenzene«  CLS  OCMS 

( IDL-  O.OOl  us/1 IMDL-  0. 

.020  us/1  > 

No.  of  Statelet 

9 

6 

10 

32 

24 

28 

No.  Detected 

4 

0 

0 

9 

3 

3 

No.  Above  MIL 

0 

0 

0 

0 

0 

0 

Arithaetlc  Moon 

NO 

ND 

NO 

NQ 

NQ 

NQ 

Median  Value 

NO 

ND 

ND 

ND 

ND 

ND 

90X  Less  Than 

NO 

to 

ND 

NQ 

ND 

ND 

MaxiSMim  Value 

NO 

ND 

ND 

NQ 

NQ 

NQ 

1.3«S-Trichlorobenzenes  nurse  1  trap 

OCHS 

(IDL-  0.1  us/1tmx_>  0.9 

us/ 1  > 

No.  of  Samples 

18 

8 

13 

39 

40 

40 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

0 

0 

Aritlusetic  Mean 

NO 

NO 

ND 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

NO 

ND 

ND 

90%  Less  Than 

NO 

ND 

ND 

ND 

ND 

ND 

Haxismei  Value 

ND 

ND 

ND 

ND 

ND 

ND 

1 .3.5-Trichl orobenzenet  CLS  OCMS 

(IDL-  0.001  us/1  IMDL—  0. 

.020  us/1) 

No.  of  Samples 

9 

6 

10 

32 

24 

28 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

NO 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maxi mum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

2-Chlorophenol i  Acid  LLE  (u/o  aethvl. 

)  OCMS 

(IDL-  0.9  us/1 IMDL-  9.0 

us/1  ) 

No.  of  SasiPles 

11 

11 

11 

11 

No.  Detected 

0 

0 

0 

0 

No.  Abov#  nOI. 

0 

0 

0 

0 

ArithSMtic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

NO 

ND 

ND 

ND 

Maximum  Val  ue 

NO 

ND 

ND 

ND 

2-Chlorophenol  I  Acid  LLE  (a/  methyl.) 

OCMS 

(IDL-  1.0  us/llHDL-  8.0 

US/1  ) 

No.  of  Samples 

3 

4 

6 

12 

14 

12 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

NO 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

NO 

ND 

ND 

ND 

ND 

ND 

Maximua  Value 

ND 

ND 

ND 

ND 

ND 

ND 

H-O-62 


TABLE  H-13 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  19gl  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  AROMATICS 
(Cent  inued ) 


3-Chlororhonot >  Acid  LLE  <w/o  iMthvl.)  GCMS 
(IDL«  0.3  u»/l IMDL*  4.0  u«/l ) 

No.  of  Soaolos  11 
No.  Dotoctod  0 
No.  Abovo  MDL  0 


H- 0-6  3 


s  .s  -*> 


ww 


TABLE  H-13 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGEN A TED  AROMATICS 
(Continued) 


EEWTP 

Finished  Water 

WTP  1 

WTP  2 

WTP  3 

Finished 

Finished 

Finished 

Phase  IA 

Phase  IB 

Phase  I IA 

Water 

Water 

Water 

4-Chloromhenol  I  Acid  LLE  (w/  methyl.) 

GCMS 

( IDL-  1.0  US/llMDL-  9.0  u»/l ) 

No.  of  Semmles  3 

4 

6 

12 

14 

12 

Mo.  Detected  0 

0 

0 

0 

0 

0 

No.  Above  MDL  0 

0 

0 

0 

0 

0 

Arithmeti :  Mean  ND 

ND 

ND 

ND 

ND 

ND 

Median  Value  ND 

ND 

ND 

ND 

ND 

ND 

90X  Less  Than  ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value  ND 

ND 

ND 

ND 

ND 

F 

4-Chloro-3-s»ethylmheno1 «  Acid  LLE  (w/o  methyl.)  GCMS 


( IDL-  O.S  us/UMDL- 
No.  of  Sammies 

5.0  us/1 > 

11 

11 

11 

No.  Detected 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90*  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

4-CMoro-3-s*ethvl  mhenol « 
(IDL-  1.0  ue/llMDL-  7. 
No.  of  Sammies 

Acid  LLE  (w/ 
,0  us/1 ) 

3 

methyl.)  GCMS 

4 

6 

12 

14 

12 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Ar  i  truest  ic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

ND 

ND 

ND 

90*  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

2«4~Diehloromhenol»  Acid  LLE  (m/o  methyl.)  GCMS 


(IDL-  0.3  us/llMOL-  6.0 
No.  of  Sammies 

us/1 ) 

11 

11 

11 

11 

No.  Detected 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

Arittueetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90*  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

2. 4— Diehl oromhenol I  Acid  LLE  («/  methyl.)  GCMS 


(IDL-  1.0  us/HMDL- 
No .  of  Sammies 

7e0  U»/1 ) 

3 

4 

6 

12 

14 

12 

No.  Detected 

0 

0 

0 

0 

0 

0 

N*.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

NO 

ND 

ND 

ND 

ND 

90*  Less  Than 

ND 

NO 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

TOSSED 


TABLE  H-13 

CHARACTERIZATION  OF  FINISHED  WATERS 
It,  MARCH  1981  TO  1  FEBRUARY  1933 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  AROMATICS 
(Continued  > 


EEWTP  Finished  Water 

Phase  IA  Phase  IB  Phase  IIA 

WTP  1 
Finished 
Water 

WTP  2 

Fi  n i shed 
Water 

WTP  3 
Finished 
Water 

Pentachl  oropheno  1 : 

Acid  LLE  (w/o  methvl. 

)  GCMS 

(IDL-  5.0  u*/l 1MDL-30.0  u*/l> 

No.  or  Samples 

11 

11 

1 1 

1  1 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Val ue 

ND 

ND 

ND 

ND 

Pentachlorortienol :  Acid  LLE  <w/  methyl .  )  GCMS 


( IDL*  1.0  us/llMDL- 
No.  of  Samples 

4.0  u»/l ) 

3 

4 

6 

12 

14 

12 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Abov.  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  M«.n 

ND 

ND 

NO 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Loss  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maxi auia  Vatu* 

ND 

ND 

ND 

ND 

ND 

ND 

2.3.3-Trichlororhenol s  Acid  LLE  <w/o  methyl.) 

GCMS 

(IDL-  0.3  u*/ 11 MDL-  8.0  u./l) 

Mo .  of  Sam. las  11 

11 

11 

ii 

No.  Datactad  0 

0 

0 

0 

No.  Abova  MOL  0 

0 

0 

0 

Arithmetic  Maan  ND 

ND 

ND 

NB 

Madian  Valua  ND 

ND 

ND 

ND 

90%  Lass  Than  ND 

ND 

ND 

ND 

Maximum  Value  ND 

ND 

ND 

ND 

2s  3»5-Trichl  orophenol :  Acid  Li»E  (w/  methvl.) 

GCMS 

(IDL-  1.0  u«mMOL«  7.0  us/l  ) 

No.  of  Samples  3  4 

6 

12 

14 

12 

No.  Detected  0  0 

0 

0 

0 

0 

No.  Abova  MOL  0  0 

0 

0 

0 

0 

Arithmatic  Maan  ND  ND 

ND 

ND 

ND 

ND 

Madian  Valua  ND  ND 

ND 

ND 

ND 

ND 

90%  Less  Than  ND  ND 

ND 

ND 

ND 

ND 

Maximum  Valua  ND  ND 

ND 

ND 

ND 

ND 

2» 3. 6-Tr i chl orophenol *  Acid  LLE  (w/o  methvl.) 

GCMS 

(IDL®  0.5  us/! : MDL-  7.0  u»/l ) 

No.  of  Samples  11 

11 

1  1 

1  1 

No.  Detected  0 

0 

0 

o 

No.  Above  MDL  0 

0 

0 

o 

Arithmetic  Mean  ND 

ND 

ND 

ND 

Median  Value  ND 

ND 

ND 

ND 

90Z  Less  Than  ND 

ND 

ND 

ND 

Maximum  Value  ND 

ND 

ND 

ND 

H-O-65 
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TABLE  H- 13 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  1  FEBRUARY  1933 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  AROMATICS 
(Continued) 


EEWTP  Finished  Water 


Phase  IA 


Phase  IB 


Phase  I IA 


WTP  1 
Finished 
Water 


WTP  2 
Finished 
Water 


WTP  3 
Fi  ri  1  shed 
Water 


2. 3. 6-Tr ich! oropheno I  i  Acid  LLE  (w/  methyl.)  GCMS 
( IDL*  1.0  ua  / 1 1 MDL*  8.0  ua/t> 

No.  of  Samples  3  4 
No.  Detected  0  0 
No.  Above  MOL  0  0 


Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Medien  Velue 

ND 

ND 

ND 

ND 

ND 

ND 

POX  Less  Than 

ND 

ND 

NO 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

2. 4»3-Trichl  ororhenol :  Acid  LLE 

(w/o  methyl . >  GCMS 

( IDL*  0.5  ua/UMDL-  6.0 

ua/1  ) 

No.  of  Samples 

11 

1 1 

IX 

1  1 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Meen 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

2.4.3-Trichl orophenol s  Acid  LLE 

<«/  methyl.)  GCMS 

<  IDL*  1.0  ua/llMDL-  3.0 

ua/1  ) 

No.  of  Semples 

3 

4 

6 

12 

14 

12 

No.  Detected 

0 

0 

0 

0 

0 

o 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

NO 

ND 

ND 

ND 

ND 

4 . 6-Tr ich 1 orophenol I 
< IDL*  0.5  ua/1 I MDL" 
No.  of  Samples 

Acid  LLE  (m/o  methyl.)  GCMS 

7.0  ua/1 1 

11 

1  1 

1 1 

1  1 

No.  Detected 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

■90%  Less  Then 

ND 

ND 

ND 

ND 

Meximum  Velue 

ND 

ND 

ND 

ND 

4>  6-Tr i chi oromheno 1  : 

<IDL*  1.0  u»/1  T MDL* 
No.  of  Semples 

Acid  LLE  (ui/ 
7.0  ue/l ) 

3 

methvl.)  OCMS 

4 

6 

12 

14 

12 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Meen 

ND 

ND 

ND 

ND 

ND 

ND 

Medien  Velue 

ND 

ND 

ND 

ND 

ND 

ND 

90V.  Less  Then 

ND 

ND 

ND 

ND 

ND 

ND 

Meximum  Velue 

ND 

ND 

ND 

ND 

ND 

ND 
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TABLE  H-13 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1 98 1  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  AROMATICS 
(Continued) 


EEWTP  Finished  Water 

WTP  1 

WTP  2 

WTP  2 

F i ni shed 

Finished 

Finished 

Phase  IA  Phase  IB  Phase  IIA 

Water 

Water 

Water 

1-Chi oronaphthal ene* 

(  IDL-  0.5  us/MMDL 
No.  of  Samples 

purse  Si  trap  GCMS 
«NA  u./l  ) 

18 

S 

13 

39 

40 

40 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

907.  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

1-Chloronaphthalenei  Bas. 
(IDL-  0.1  u./lJMDL-  2. 
No.  of  Sample* 

neut.  LLE  GCMS 

0  ue/1  ) 

13 

4 

7 

23 

26 

25 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

907.  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

1-Chloronaphthalenei  CLS 
(IDL-  0.001  u./llMDL- 
No .  of  Samp 1 e * 

GCMS 

0.030  us/ 1 > 

9 

6 

10 

32 

24 

28 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

NO 

90X  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

2-Chl oronaphthal enes  Puree  &  trap  GCMS 

(IDL*  0.5  u*/1?MDL-NA 

u./l  > 

No.  of  Samples 

18 

8 

13 

39 

40 

40 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

907.  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

2-Chl or onaphthal enes  Base  neut.  LLE  GCMS 

<  IDL=  0.  1  ue/UMDL*  9. 

0  u»/l 1 

No.  of  Samples 

13 

4 

7 

25 

26 

25 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90 7.  Les3  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

TABLE  H-13 

CHARACTER! »AT ION  OF  FINISHED  WATERS 


MARCH 

1981  TO  1  FEBRUARY 

1«83 

SYNTHETIC 

ORGANIC 

CHEMICALS-  --  HAL OGE MATED  AROMATICS- 

(Continued) 

EEWTP 

F  i 

l  n  i  shed 

Water 

WTP  1 

WTP  2 

WTP  3 

Finished 

Finished 

Finish. d 

Phase  IA 

Phan  IB 

Phase  1 1 A 

Water 

Water 

Water 

2-Ch l oronaeh the  1 ene s  CL 

.S  OCMS 

< IDL*  0.001  u./ISMDL-  0.050  u»/1> 

No.  of  Sample* 

9 

6 

10 

32 

24 

28 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Abov.  ran. 

0 

0 

0 

0 

0 

0 

Anthm.tic  M.an 

ND 

ND 

ND 

NO 

ND 

ND 

Modi An  Value 

ND 

ND 

NO 

ND 

ND 

ND 

90%  Los*  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

NO 

ND 

ND 

Arochlor  1016s  LLE  ECD 

(IDL-  0.2  u»/l!HDL« 

0.4  u»/l ) 

No.  of  Samples 

15 

4 

7 

26 

28 

26 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Abo v«  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

9Q%  Less  Than 

ND 

ND 

NO 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

Arochlor  1221s  LLE  ECD 

( IDL»  0.2  u./l SMDL- 

0.4  ue/l ) 

No .  of  Sam. 1 e s 

15 

4 

7 

26 

28 

26 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

,nd 

ND 

Median  Value 

ND 

NO 

ND 

ND 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

NO 

ND 

ND 

ND 

ND 

Arochlor  1232s  LLE  ECO 

<I0L»  0.2  us/ 15  MDL = 

0.4  u*/l ) 

No.  of  Samples 

15 

4 

7 

26 

23 

26 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Less  ThAn 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

Arochlor  1242s  LLE  ECD 

1 IDL*  0.2  us/1 SMDL = 

0. 4  U9/1  ) 

No.  of  Samples 

15 

4 

7 

26 

23 

26 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Abo/e  MDL 

0 

0 

0 

0 

0 

0 

Ar i thmet i c  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Max i mum  Va 1 ue 

ND 

ND 

ND 

ND 

ND 

ND 

H- 0-68 
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TABLE  H-14 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  PESTICIDES  /  HERBICIDES 

(Notel  Antlvm  f or  compounds  bY  Acid  w/  methyletion 
and  by  CLS  GCMS  boson  on  1  December.  19S1) 


EEWTP 

Phase  IA 

Finished  Motor 

Phase  IB 

Phase  1 1 A 

WTP  1 
Finished 
Motor 

WTP  2 
Finished 
Water 

WTP  3 
Finished 
Water 

Aldrini  LLE  ECD 

(IDL-  0.01  us/MMOL- 
No.  of  SupUi 

0. 10  us/1 ) 

15 

4 

2 

22 

23 

21 

No.  Dotoctod 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Moon 

NO 

ND 

ND 

ND 

ND 

ND 

Modion  Voluo 

ND 

ND 

ND 

ND 

ND 

ND 

90X  Lots  Than 

NO 

ND 

ND 

ND 

ND 

ND 

Maximum  Voluo 

ND 

ND 

ND 

ND 

ND 

ND 

Atrarinei  Bo so  nout.  LLE  GCMS 
<  IDL-  5.0  us/1  1MDL-  9.0  us/1  > 

No.  of  Semples  IS 

4 

7 

25 

26 

25 

No.  Dotoctod 

0 

0 

0 

0 

0 

0 

No .  Above  MOL 

0 

0 

0 

0 

0 

0 

Arithmetic  Moon 

ND 

ND 

ND 

ND 

ND 

ND 

Modion  Voluo 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Loss  Then 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

NO 

ND 

ND 

ND 

ND 

ND 

AlPhe-BHC:  LLE  ECD 

<  IDL-  0.01  us/UMDL- 
No.  of  Samples 

0.20  us/1  ) 

15 

4 

7 

26 

28 

26 

No.  Dotoctod 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Moon 

ND* 

ND 

ND 

ND 

ND 

ND 

Modion  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Voluo 

ND 

ND 

ND 

ND 

ND 

ND 

Boto-BHC:  LLE  ECO 

(IDL-  0.01  us/ 11 MDL- 
No.  of  Samples 

0.20  us/1  > 

15 

4 

7 

26 

28 

26 

No.  Dotoctod 

0 

0 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

0 

0 

Arithmetic  Moon 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Voluo 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Loss  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Voluo 

ND 

ND 

ND 

ND 

ND 

ND 

Del  te-8MC:  LLE  ECD 

(IDL-  O.Ol  us/lSMDL-  0.03  us/1  > 


No.  of  Samples 

15 

4 

7 

26 

23 

26 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Memo 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

907,  Leas  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

» t nr  >-*  *.*•.*  t-'WH'i.-  ■  -  <■- 


TABLE  H-14 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  PESTICIDES  /  HERBICIDES 
(Continued) 


EEWTP  Finished  Water 
Phase  IA  Phase  IB  Phase  IIA 


WTP  1 
Finished 
Water 


WTP  2 
Finished 
Water 


Gamma-BHCi  LLE  ECD 

(IDL-  0.01  us/HMDL-  0.02  u*/l) 


.4--DDDJ  LLE  ECO 

(IDL-  0.01  ue/UMDL- 


O. 10  ue/1 ) 


o 


WTP  3 
Finished 
Water 


No.  of  Samel es 

15 

4 

7 

26 

28 

26 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

NO 

ND 

Median  Value 

NO 

ND 

ND 

NO 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

NO 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

NO 

ND 

SI ordanei  LLE  ECD 

(IDL-  0.01  ue/1 IMDL-NA 

ue/1 ) 

No.  of  Sammies 

15 

4 

2 

22 

23 

21 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

NO 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

NO 

ND 

No.  of  Sammies 

15 

4 

7 

26 

28 

26 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

NO 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

4~4~— DDEi'~LLl~icD 

(IDL-  0.01  ue/ltMDL- 

1.00  ue/1  > 

No.  of  Sammies 

15 

4 

7 

26 

28 

26 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

NO 

ND 

ND 

ND 

ND 

4,4'-0DTi  LLE  ECD 

( IDL=*  0.01  ue/liMDL- 

0.09  ue/1  ) 

No.  of  Sammies 

15 

4 

7 

26 

28 

26 

No.  Detected 

0 

0 

0 

1 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

NQ 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

NQ 

ND 

ND 

TABLE  H-14 

CHARACTERIZATION  OF  FINISHED  HATERS 
16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  PESTICIDES  /  HERBICIDES 
(Continued) 


EEHTP  Finished  Hater 
Phase  IA  Phase  IB  Phaee  IIA 


MTP  1 
Finished 
Hater 


HTP  2 
Finished 
Hater 


HTP  3 
Finished 
Hater 


Die  I  dr  ini  LLE  ECO 

<IOL«  O.Ol  ue/llMDL- 

0. 10  U»/1 ) 

No.  of  Sameles 

13 

4 

2 

22 

23 

21 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

NO 

ND 

ND 

ND 

ND 

Median  Value 

NO 

NO 

ND 

ND 

ND 

ND 

90X  Lee*  Than 

ND 

ND 

NO 

ND 

ND 

ND 

Maximum  Value 

NO 

ND 

ND 

NO 

ND 

ND 

Endrioi  LLE  ECD 

(IDL-  0.01  ue/UMDL- 

0.07  ue/1 > 

No.  of  Sammies 

15 

4 

2 

22 

23 

21 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

NO 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90X  Lee*  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Val ue 

ND 

NO 

ND 

ND 

ND 

ND 

Endosul fan  II  LLE  ECD 

( IDL*  0.01  u»/lSMDL- 

0.03  u./I ) 

No.  of  Sample* 

13 

4 

7 

26 

28 

26 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

NO 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90X  Lee*  Than 

ND 

NO 

NO 

ND 

ND 

ND 

Maximum  Value 

ND 

NO 

ND 

ND 

ND 

ND 

Endosul fan  III  LLE  ECD 

• 

( IDL*  0.01  u*/l TMDL* 

0.03  ue/1 1 

No.  of  Sammies 

13 

4 

7 

26 

28 

26 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

HD 

ND 

NO 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90X  Less  Than 

ND 

NO 

NO 

ND 

NO 

ND 

Max  i  mum  Va  1  ue 

ND 

ND 

HD 

ND 

ND 

ND 

Endo»u1fan  sulfate*  LLE 

ECD 

<  IDL3*  0.01  u*/ 11  MDL' 

0.02  u*/l ) 

No.  of  Sample* 

13 

4 

7 

26 

2S 

26 

No.  Detected 

0 

0 

0 

1 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

NO 

NO 

ND 

ND 

Median  Value 

ND 

ND 

ND 

NO 

ND 

ND 

90X  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

NQ 

ND 

ND 

H-0-72 
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TABLE  H— 14 

CHARACTERIZATION  OP  FINISHED  WATERS 
16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  PESTICIDES  /  HERBICIDES 
(Continued ) 


EEWTP 

Finished  Water 

WTP  1 

WTP  2 

WTP  3 

Finished 

Finished 

Finished 

Phase  IA 

Phase  IB 

Phase  I IA 

Water 

Water 

Water 

Heptachlori  LLE  ECD 

(IDL-  0.01  us/UMDL- 

0.20  us/1  > 

No.  of  Samples 

13 

4 

2 

22 

23 

21 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

Hertachlor  epoxidel  LLE 

ECD 

(IDL-  0.01  u»/t»MDL- 

0. 10  us/1 > 

No.  of  Samples 

13 

4 

2 

22 

23 

21 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

907.  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

Hexachl orocvcl opentadienei  Base  neut. 

LLE  GCMS 

( IDL*  1.0  us/1 1MDL-20.0  us/1) 

No.  of  Samples 

13 

4 

7 

23 

26 

25 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Vatu* 

ND 

ND 

ND 

ND 

ND 

ND 

Hexachlorocvclorentadienei  CLS  GCMS 

(IDL-  0.010  us/ 11  MDL' 

■  0.340  us/1 ) 

No.  of  Samples 

9 

6 

10 

32 

24 

28 

No.  Detected 

0 

0 

0 

0 

0 

0 

No •  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

NO 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

Keponel  LLE  ECD 

(IDL-  0.01  us/UMDL- 

2.00  us/1  ) 

No.  of  Samples 

13 

4 

7 

26 

28 

26 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

H-0-73 
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TABLE  H-14 

CHARACTERIZATION  OF  FINISHED  MATERS 
16  MARCH  1981  TO  I  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  --  PESTICIDES  /  HERBICIDES 
(Continued) 


EEWTP 

Phase  IA 

Finished  Mater 

Phase  18 

Phase  I IA 

HTP  1 
Finished 
Mater 

MTP  2 
Finished 
Hater 

MTP  3 
Finished 
Mater 

Hathoxvchtort  LLE  ECO 

< IDL-  0.01  us/l IHOL—  0 
No.  of  Samples 

.09  us/l) 

15 

4 

7 

26 

28 

26 

No.  Datoetod 

0 

0 

0 

1 

0 

0 

No.  Above  HDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

NO 

ND 

ND 

NO 

ND 

ND 

Median  Value 

ND 

ND 

ND 

NO 

ND 

ND 

90%  Less  Than 

NO 

ND 

ND 

ND 

ND 

NO 

Maximum  Value 

ND 

ND 

NO 

NQ 

ND 

ND 

ToxaPhenei  LLE  ECO 

(IDL-  0.01  us/llMDL-NA 
No.  of  Samrl as 

i  us/1 ) 

IS 

4 

7 

26 

28 

26 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  HDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

NO 

ND 

ND 

ND 

NO 

ND 

90%  Less  Than 

ND 

NO 

NO 

NO 

ND 

ND 

Haxisiuai  Value 

ND 

ND 

ND 

ND 

ND 

ND 

2.3.7.8-Tetrachlorodibenzo-p-dioxini 
( IDL— 10. 0  us/llMDL-NA  us/1) 

No.  of  Samples  IS 

Base 

neut.  LLE 

4 

OCHS 

7 

2S 

26 

23 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

NO 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

TrlcresolPhosphatet  Base 
( IDL— SO. 0  us/llMDL-NA 
No.  of  Samples 

neut.  LLE  OCMS 
us/l > 

IS 

4 

7 

23 

26 

23 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

NO 

ND 

ND 

ND 

Median  Value 

ND 

ND 

NO 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

NO 

ND 

ND 

Maximum  Value 

ND 

ND 

NO 

ND 

ND 

ND 

2.4-Ot  LLE  <«/  methyl . >  ECD 

(IDL-  0.1  us/llMDL-  0.1  us/l) 

No.  of  Samples  IS 

3 

7 

23 

23 

24 

No.  Detected 

0 

0 

0 

0 

2 

1 

No.  Above  MOL 

0 

0 

0 

0 

2 

1 

Arithmetic  Mean 

NO 

ND 

ND 

ND 

0.09 

0.  12 

Standard  Deviation 

Median  Value 

ND 

ND 

ND 

ND 

0.13 

ND 

0.34 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

0.6 

1.7 

H“ 0-74 


TABLE  H-14 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  1  FEBRUARY  1983 
SYNTHETIC  ORGANIC  CHEMICALS  —  PESTICIDES  /  HERBICIDES 
(Continued) 


EEWTP 

Phase  IA 

Finished  Water 

Phase  IB 

Phase  I IA 

WTP  1 
Finished 
Water 

WTP  2 
Finished 
Water 

WTP  3 

F i ni *b«d 
W*t«r 

2,4.3-Ti  LLE  (m/  methyl 

.  )  ECD 

( IDL-  0.1  u*/l IMDL“ 

0.3  ue/l ) 

No.  of  Soar) os 

13 

3 

7 

23 

23 

24 

No.  Detected 

0 

0 

0 

0 

1 

1 

No.  Above  MDL 

0 

0 

0 

0 

1 

1 

Arithmetic  Moon 

NO 

ND 

ND 

ND 

0.08 

0. 10 

Standard  Deviation 

0.  14 

0.23 

Median  Value 

ND 

NO 

NO 

NO 

NO 

ND 

90X  Lee*  Than 

NO 

NO 

NO 

NO 

ND 

ND 

Maximum  Value 

NO 

ND 

NO 

NO 

0.7 

1.2 

2.4,3-TPl  LLE  (./  methyl.) 

ECO 

(IDL*  0.1  u./1<MDL«  0.3 

ue/1 ) 

No.  of  Samples 

13 

3 

7 

23 

23 

24 

No.  Detected 

0 

0 

0 

0 

2 

1 

No.  Above  MOL 

0 

0 

0 

0 

1 

1 

Arithmetic  Mean 

NO 

ND 

NO 

ND 

0.08 

0.09 

Standard  Oeviation 

0.11 

0.  18 

Median  Value 

ND 

ND 

ND 

ND 

NO 

ND 

907  Less  Than 

NO 

NO 

ND 

ND 

ND 

ND 

Maxiau.  Value 

ND 

NO 

ND 

ND 

0.3 

0.9 

TABLE  H— 15 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  1  FEBRUARY  1983 
MISCELLANEOUS  QUANTIFIED  ORGANIC  CHEMICALS 


(Note: 

Analysis  for 

compounds  bv  Acid 

w/  methvlation 

and  bv  CLS  GCMS  be.an  on  1  December.  1981) 

EEWTP  Finished 

Water 

WTP  1 

WTP  2 

WTP  3 

Finished 

F i nished 

Finished 

Phase  IA 

Phase  IB 

Phase  IIA 

Water 

Water 

Weter 

N-Nitrosodimethvlamine:  Base  neut. 

LLE  GCMS 

(IDL-  0.5  u*/l TMDL-10.0 

u./l ) 

No.  of  Sample* 

15 

4 

7 

25 

26 

25 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Lest  Than 

ND 

ND 

ND 

NO 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

N-NitrosodiPhenvlamine>  Base  naut. 

LLE  GCMS 

(IDL-  0.1  U./11MDL-  5.0 

u./l  ) 

No.  of  Samples 

13 

3 

5 

21 

20 

21 

No.  Oetected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

POX  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

NO 

N-Nitrosodiproprlaminei  Base  neut. 

LLE  GCMS 

(IDL-  0.5  u./UMDL-  3.0 

u./l  ) 

No.  of  Samples 

13 

3 

5 

21 

20 

21 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithsketic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

l-Bromo-4-phenoxybenzenei  Base  neut.  LLE  OCHS 

(IDL*  0.5  u»/UMDL*  5.0 

u./l  1 

No.  of  Sample* 

15 

4 

7 

25 

26 

25 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

907.  Lea*  Than » 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

NO 

ND 

ND 

l-Bromo-4-phenoxvbenzene:  CLS  GCMS 

( IDL*  0.001  urn/ It  MOL*  0. 

.030  ue/1 

) 

No.  of  Sample* 

9 

& 

10 

32 

24 

23 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

NO 

ND 

ND 

ND 

ND 

90%  Let*  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

H-O-76 
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TABLE  H-15 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  1  FEBRUARY  1983 
MISCELLANEOUS  QUANTIFIED  ORGANIC  CHEMICALS 
(Continued) 


EEWTP  Finished  Water 

WTP  1 

WTP  2 

WTP  3 

Finished 

Finished 

Finished 

Phase  IA  Phase  IB  Phase  IIA 

Ulster 

Water 

Water 

1-Chl  oro-4-phenoxvbenzenei 
( IDL-  O.S  us/HNDL-  8.0 
No.  o#  Sas»ples 

Base 

us/1 ) 
IS 

neut.  LLE  OCRS 

4 

7 

25 

26 

25 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

0 

0 

Arithmetic  Noon 

NO 

NO 

ND 

NO 

ND 

ND 

Median  Value 

NO 

NO 

NO 

ND 

ND 

ND 

90X  Less  Than 

NO 

NO 

NO 

ND 

ND 

ND 

Nixisus  Value 

NO 

NO 

ND 

ND 

ND 

ND 

1  -Ch  1  or  o-4-phenoxvbenzene  • 

( IDL”  0.001  us/UMOL-  0, 
No.  of  Samples 

CLS  OCHS 
,090  us/1 ) 

9 

6 

10 

32 

24 

28 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

NO 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

NO 

ND 

ND 

ND 

ND 

Maximum  Value 

NO 

ND 

ND 

ND 

ND 

ND 

2-Chloroethvl vlnv! ether I 
( IDL*  0.1  US/1IMDL-NA 
No.  of  Samples 

purse 

us/l ) 
18 

&  trap  GCMS 

8 

13 

39 

40 

40 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

NO 

NO 

ND 

ND 

ND 

Median  Value 

NO 

ND 

NO 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

NO 

NO 

ND 

ND 

ND 

2-Chloroethvl vinvl ether ■ 
(IDL-  1.0  us/UMOL-NA 
No.  of  Samples 

Base  neut. 

us/1) 

15 

LLE  OCMS 

4 

7 

25 

26 

25 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MOL 

0 

0 

0 

0 

0 

0 

Arithatetic  Moan 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

NO 

ND 

ND 

ND 

Maximum  Value 

ND 

10) 

ND 

ND 

ND 

ND 

1 • l'-IMethvlenebisloxv) )-bis-2-chloroethanei  Base  neut. 

LLE  GCMS 

(IDL-  0.5  us/HMDL-  3. 
No.  of  Samples 

0  us/l ) 

13 

3 

5 

21 

20 

21 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

NO 

ND 

ND 

907.  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 
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TABLE  H— 15 

CHARACTERIZATION  OF  FINISHED  WATERS 
It.  MARCH  1981  TO  1  FEBRUARY  1983 
MISCELLANEOUS  QUANTIFIED  ORGANIC  CHEMICALS 
(Continued) 


EEWTP 

Phase  IA 

Finished  Water 

Pha»e  IB 

Phas*  I IA 

WTP  1 
Finished 

Water 

WTP  2 

F i ni shed 
Water 

WTP  3 

F i ni shed 
Water 

1 . 1 '-Oxvbis (2-chI or o* than*) »  Bas*  n*ut.  LLE  GCMS 
(IDL-  0.3  ue/UMDL-  4.0  u#/1) 

No.  oF  Samples  IS  4 

7 

25 

26 

23 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Abov*  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Moan 

NO 

ND 

ND 

ND 

ND 

ND 

Median  Valu* 

ND 

ND 

ND 

ND 

ND 

ND 

90*  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Vatu* 

ND 

ND 

ND 

ND 

ND 

ND 

1. l'-Oxvbis<2-chloro*than*>«  CLS  GCMS 
< IDL-  0.003  u*/1lMDL-  0.080  ua/I ) 
No.  oF  Saapt**  9 

6 

10 

32 

24 

28 

No.  D«t*ct*d 

0 

0 

0 

0 

0 

0 

No.  Abov*  MOL 

0 

0 

0 

0 

0 

0 

Arithmetic  M*an 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Valu* 

ND 

ND 

ND 

ND 

.  ND 

ND 

90*  Loss  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maxiaun  Valu* 

ND 

ND 

ND 

ND 

ND 

ND 

2.2'-Oxvbist2-chl oropropan*) I  Bas*  n*ut.  LLE  GCMS 
IIDL-  0.5  ue/llMDL-  3.0  u»/l) 

No.  of  Samples  13  4 

7 

23 

26 

23 

No.  0«t«ct*d 

0 

0 

0 

0 

0 

0 

No.  Abov*  MOL 

0 

0 

0 

0 

O 

0 

Aritha*tlc  Mean 

ND 

NO 

ND 

ND 

ND 

ND 

Median  Valu* 

ND 

ND 

ND 

ND 

ND 

ND 

90*  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maxiaun  Valu* 

ND 

ND 

ND 

ND 

ND 

ND 

T.trahvdroFurani  Mura*  Si  trap  GCMS 


( IDL-  0. I  u*/l 1 MDL- 

0.2 

us/ 1  ) 

No.  oF  Saapl*s 

18 

3 

13 

39 

40 

40 

No.  D«t*ct*d 

3 

0 

1 

22 

3 

3 

No.  Abov*  MOL 

3 

0 

1 

22 

5 

3 

Arithmetic  Mean 

0.20 

ND 

0.09 

S.  36 

0. 13 

0.34 

Standard  Deviation 

0.44 

0.  15 

13.02 

0.46 

1.56 

O*oa*tric  Mean 

0.02 

0.73 

Spread  Factor 

9.73 

32.  17 

Median  Valu* 

NO 

ND 

ND 

5.8 

ND 

ND 

90*  L*ss  Than 

0.3 

ND 

ND 

22.  0 

0.2 

ND 

Maxiaua  Val u« 

1.3 

ND 

0.6 

71.0 

2.  4 

o.  9 

Ac*ton«t  pur**  b  trap 

GCMS 

(IDL-  0.3  u*/l 1MDL- 

0.5 

ue/1  ) 

No.  oF  S**Pl*s 

13 

S 

12 

37 

39 

40 

No.  D*t*ct*d 

2 

3 

10 

7 

*7 

No.  Abov*  MDL 

2 

3 

10 

7 

T 

Arithmetic  M«an 

1. 42 

0.60 

1.30 

1.67 

1.47 

0 . 93 

Standard  Deviation 

3.44 

0.3*9 

2.  IS 

3.39 

3. 45 

1 . 95 

Geometric  M*an 

0.  17 

0.08 

0.097 

0.  02 

0.  03 

Spread  Factor 

4.72 

17.90 

17.73 

44.33 

19.75 

Median  Value 

ND 

NO 

ND 

ND 

ND 

ND 

90*  Less  Than 

9.6 

3 

3.  4 

6.0 

4.0 

1.9 

Maxintu*  Value 

12.0 

1.3 

7.3 

1 6 .  0 

18.0 

3.7 
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TABLE  H-13 

CHARACTERIZATION  OF  FINISHED  WATERS 


16  MARCH 

1981  TO  1  FEBRUARY 

1983 

MISCELLANEOUS 

QUANTIFIED  ORGANIC 

CHEMICALS 

(Continued) 

EEWTP  Finished 

Water 

WTP  1 

WTP  2 

WTP  3 

Finished 

Fi  n l shed 

Finished 

Phase  IA  Phase  IB 

Phase  I IA 

Water 

Water 

Water 

2-Butanonei  puree  I  trap  GCMS 

(IDL-  0.1  us/UMDL- 

1.0  us/1  ) 

No.  of  Samples 

19 

8 

13 

39 

40 

40 

No.  Detected 

0 

0 

1 

7 

2 

■3 

No.  Above  MDL 

0 

0 

1 

3 

0 

1 

Arithmetic  Mean 

ND 

ND 

0. 18 

0.32 

NQ 

0.  23 

Standard  Deviation 

0.49 

1.30 

1.12 

Median  Value 

ND 

ND 

NO 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

2.3 

ND 

ND 

Maximum  Value 

ND 

ND 

1.3 

6.0 

NQ 

7.  1 

IsoPhoronei  Base  neut. 

LLE  GCMS 

1  IDL-  0.3  us/UMDL- 

3.0  us/1  ) 

No.  of  Samples 

13 

4 

7 

25 

26 

25 

No.  Detected 

0 

0 

0 

0 

0 

0 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

ND 

ND 

ND 

ND 

ND 

ND 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

NO 

ND 

ND 

ND 

ND 

Maximum  Value 

ND 

ND 

ND 

ND 

ND 

ND 

Geosmin:  CLS  GCMS 

(IDL-  0.0003  us/ 1! MDL-  0.0500  u»/l ) 

No.  of  Samples 

9 

6 

10 

32 

24 

23 

No.  Detected 

2 

0 

2 

10 

6 

12 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Mean 

NQ 

ND 

NQ 

NQ 

NQ 

NQ 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

NQ 

ND 

NQ 

NQ 

NQ 

NQ 

Maximum  Value 

NQ 

ND 

NQ 

NQ 

NQ 

NQ 

Methv1 isoborneol l  CLS  i 

GCMS 

(IDL-  0.0003  ue/UMDL-  0.0400  us/1  1 

No.  of  Samples 

9 

6 

10 

32 

24 

23 

No.  Detected 

0 

0 

0 

1 

1 

No.  Above  MDL 

0 

0 

0 

0 

0 

0 

Arithmetic  Main 

NO 

ND 

ND 

NQ 

NQ 

NQ 

Median  Value 

ND 

ND 

ND 

ND 

ND 

ND 

90%  Less  Than 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum  Val ue 

ND 

ND 

ND 

NQ 

NQ 

NQ 

.  TT-r*r*r*rry~'  ^ ;» TO  ^  w-.«  -r-'' 


^  a  •■ - >.■ 
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TABLE  M  -  16 

CHARACTERIZATION  OF  EFFLUENTS 
ORGANIC  CHEMICALS  TENTATIVELY  IDENTIFIED  BY 
VOLATILE  ORGANIC  ANALYSIS  (PURGE  AND  TRAP.  Of /MS) 


EEWTP 

EEWTP 

EEWTP 

Finished 

F  1  n 1  Shed 

Fin i shed 

WTP  1 

WTP  j 

WTP  3 

Water 

Water 

Water 

Finished 

Finish v d 

F  truth  * 

Ph«»«  IA 

Phase  IB 

Phase  1 1 A 

Ua  t  :*r 

Wa  t  :x 

Wa  ter 

SYNTHETIC  ORGANIC  CHEMICALS  - 

—  HALOGENATED 

i  ALKANES 

Halo**nat#d  Methanes  (Other 

Than  THM*  > 

Carbonic  dichlonde 

No  of  Tim#*  D#t#ct#d/No 

of 

Sampl as 

0 

IS 

0/8 

0/13 

0/41 

1/41 

1/41 

Ran*#  of  Concentration* 
Cvano*en  chi  or  id# 

ND 

ND 

ND 

ND 

NO 

NO 

No  of  Tim#*  D#t#ct#d/No 

o  f 

Samp 1 e* 

3 

/  IS 

0/8 

0/13 

5  /  41 

7/41 

4/41 

Ran*#  of  Concen trat l ons 
Tr i chi  or  on  1 trom# than# 

NO 

ND 

ND 

NO  -  NO  1 

MO  -  3. 3 

NO 

No  of  Tim#*  Cetected/No 

of 

Samp  1 #  s 

o 

/  IS 

0  /  8 

0  /  13 

1/41 

2/41 

3/41 

Ran**  of  Concentration* 

ND 

ND 

ND 

NO 

no 

NO 

Halo*#nat#d  Ethan#* 

1 » 2-Di chloro-l,1.2t2-t#trafluoro#than# 

No  of  Tim#*  D#t#ct#d/No 

o  f 

Sampl ** 

0 

/  IS 

1  /  8 

0/13 

1  /  41 

1  /  41 

2  /  11 

Ran**  of  Conc#ntrat ton* 

ND 

4.  t 

ND 

1.6 

1 .  1 

0 .3:  -  1 . 

H»1o».n»t«d  Alk.n.t  (C3  or  »r«»t#r ) 

1-Ch 1 orobutan# 

No  of  Tim#*  D*t#ct#d/No 

of 

Sampl e* 

0 

/  13 

0/3 

0  /  13 

0  /  41 

1  /  41 

1  /  4  1 

Ran*#  of  Concentration* 

ND 

ND 

ND 

ND 

NO 

NO 

synthetic  organic  chemicals  - 

—  AROMATIC  HYDROCARBONS 

( Non-Ha  1 ovenated ) 

Alky  1 b.nzan.s 

B.r.z.1  d.hvd. 

No  of  Tim#*  D#t#ct«d/No 

Of 

Samp  1 #* 

0 

/  IS 

0/8 

0/13 

1  /  41 

0  /  41 

«:*  1 1 

Ran*#  of  Concentration* 

1 -Ethvl -2~m#thY 1  ban ran# 

ND 

ND 

ND 

NO 

ND 

ND 

No  of  Tim**  D#t#ct#d/No 

of 

Sample* 

0 

/  IS 

0/3 

0/13 

2/41 

1  /  41 

1/41 

Ran*#  of  Concentration* 
l-Ethvl  ~4~m#thY  1  b#nz*r»# 

ND 

ND 

ND 

NO  -  1.3 

NO 

NO 

No  of  Tim#*  D#t#ct#d/No 

of 

Sample* 

0 

/  18 

0/9 

0/13 

1  /  41 

0  /  41 

1  .  4  1 

Ran**  of  Conc*n trat ion* 
1-M.thyl .thyl b.nz.n. 

NO 

ND 

ND 

o.z 

ND 

<3 .  2 

No  of  Tim**  D.t.ct.d/No 

of 

S*mM  •* 

0 

/  IS 

0/3 

0/13 

1  /  41 

1/41 

1  /  4  1 

Ran*#  of  Concentration* 

1  *  2*  3-Tr imethYl benzene 

ND 

ND 

ND 

0.  3 

0.  4 

•:*.  i 

No  of  Time*  Detected/No 

of 

Samp 1 e  * 

0 

/  13 

0/3 

0/13 

1  /  41 

0  /  41 

0  /  4  1 

Ran**  of  Conc*ntration* 
1.2.4-Trim«thYlb*nz*n« 

ND 

ND 

ND 

2.  4 

ND 

NP 

No  of  Tim**  D«t*ct*d/No 

of 

0 

/  18 

0  /  8 

0/13 

1  /  41 

0  /  41 

0  /■  4  ' 

Ran**  of  Concentration* 

ND 

ND 

ND 

0.  4 

ND 

ND 

Naphtha  t  ene* 

Decahvdro naphtha  1 ene 

No  of  Times  Detected/No 

of 

Sampl *» 

0 

/  IS 

0/3 

0/13 

0/41 

1/41 

1  •  * : 

Ran**  of  Concentration* 

ND 

ND 

ND 

ND 

0.  1 

.  1 

MISCELLANEOUS  ORGANIC  CHEMICALS 

Alcohol* 

2-M*  th  1  pro  pa  no  1 

No  :»f  Time*  Detected  /No 

o  f 

Sampl es 

0 

/  IS 

0/3 

0  /  13 

0/41 

/  4  1 

1/41 

Ran*e  of  Concentr a t i ons 

ND 

ND 

ND 

ND 

ND 

- 

A1 dehvde* 

Butana 1 

No  of  Time*  Detected/No 

■  f 

Samp  1 es 

2 

IS 

0  /  3 

0  /  1 3 

2  /  4  1 

4  1 

'•  ’  1 ; 

Ran**  of  Concentrations 
Decar.*  1 

NO 

ND 

ND 

NO 

NO 

NO 

No  of  Times  Detected/No 

of 

Samp  1 es 

1 

/  IS 

0  /  3 

0  /  1 3 

o  /  4  1 

141 

1  4  1 

Ran**  of  Concentrations 

Heptanal 

NO 

ND 

ND 

ND 

NO 

•Ji' 

No  ».>f  Time*  Detected/ No 

of 

Samp  1 es 

t 

/  IS 

0  /  3 

0  /  1  3 

/  4  1 

O  .  4  1 

11 

Ran**  of  Concentration* 
He  'ana  1 

NO 

ND 

ND 

ND 

ND 

No  of  Time*  Detected /No 

0  f 

Samp  1 as 

1 

/  IS 

0  /  s 

•>  /  1  3 

2  /  4 : 

:  * : 

^  i : 

Ran**  of  Concentrations 

NO 

ND 

ND 

NO 

f.-O 

■J:  1 

2-M*th  .'1  but  ana  l 

No  of  Times  Detect e -J / Mo 

o  f 

Samp  1  *  s 

3 

/  IS 

0  /  3 

•->  /  \  :: 

7  '41 

1 1 

Ran*#  of  Concentrations 
2-M# th  .  1  Per. tana  1 

NO 

ND 

ND 

no 

MO 

MO 

No  of  Times  Detected /No 

•  •  f 

Samp  1  *  s 

1 

/  1  c 

0  i  O. 

«*»  '  t  j 

•'  /  41 

•  *  V. 

i  : 

Ran*#  ■> f  Concentr  at  i  .> nr 

NO 

ND 

ND 

NP 

ND 

NO 

2-Methi lpropanal 

No  of  Times  De  t  1  ed/No 

...  * 

Samp l > = 

2 

/  t  3 

•.  , 

"  '  1  :: 

•r  •  1  1 

i : 

11  1  ! 

Ran*#  of  Concentrations 

NO 

ND 

ND 

Nr*  n» 

i .  ‘ 

M' 1 

Nonana  ? 

N*>  of  Tim**  Detected/ No 

t 

*'•  imp  1  *«• 

/  IS 

o  •'  o 

1  : 

'  U 

1 1 

•  1  . 

Ran**  of  Concentrations 

Pentanal 

NO 

ND 

ND 

NO 

NO 

■ 

No  of  Time*  Detected /No 

of 

Samp  1 es 

/  IS 

0  /  f- 

0  /  t  j 

/  4 1 

7  11 

i  i 

R«n*e  of  Concentrations 

NO 

ND 

ND 

NO 

Ml ' 

NO 

H-0-80 
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TABLE  H  -  16 

CHARACTERIZATION  OF  EFFLUENT8 
ORGANIC  CHEMICALS  TENTATIVELY  IDENTIFIED  BY 


VOLATILE 

ORGANIC 

ANALYSIS  (PURGE 

AND  TRAP. 

GC/MS) 

in  ua/L> 

EEMTF 

EEMTP 

EEUTP 

Finiahad 

Finiahad 

Finiahad 

HTP  I 

UTP  Z 

HTP  3 

Uatar 

Uatar 

Uatar 

Finished 

Finiahad 

Finiahad 

Phaoa  IA 

Phaaa  IB 

Phaaa  IIA 

Uatar 

Uatar 

Uatar 

SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGE MATED 

ALKANES 

Haloaanatad  Hathanaa  (Othar 

Than  THMa) 

Carkonlo  dishlorida 

No  of  Tiaaa  Dataotad/No 

of  Saarlaa 

0/18 

0/8 

0/13 

0/41 

1 

/  41 

1 

/  41 

Ranaa  of  Coneantrationa 

ND 

ND 

ND 

ND 

N8 

NO 

No  of  Tiaaa  Dataotad/No 

of  Saaplaa 

9/18 

0/8 

0/13 

9/41 

7 

/  41 

4 

/  41 

Ranaa  of  Canoantrationa 

NO 

ND 

ND 

N8  -  NO 

NO 

-  3.3 

N8 

Na  of  Tiaaa  Dataotad/Na 

of  Saaplaa 

0/18 

0/8 

0/13 

1  /  41 

2 

/  41 

3 

/  41 

ND 

ND 

ND 

N8 

NO 

NG 

Haloaanatad  Ethanaa 

1 . 2-Diehloro-l . 1 , 2 . Z-tatraf iuoroathana 

No  of  Tiaaa  Dataotad/No 

of  Saaplaa 

0/18 

1  /  8 

0/13 

1  /  41 

1 

/  41 

2 

/  41 

Ranaa  of  Canoantrationa 

ND 

4.1 

ND 

1.4 

1.1 

0.3 

-  1.4 

Haloaana 

1-Chlo 

Na  o 

Rana 

SYNTHETIC 

AlKrlban 


itad  Alkanaa  <C3  or  araatar) 
robutanz 

if  Tiaa*  Dataotad/No  of  Saaplaa 
la  of  Canoantrationa 


0/18 

NO 


0/8  0/13 

ND  ND 


0/41 

ND 


1  /  41 
NO 


1  /  41 
NO 


ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Non-HaloSanatad) 


No  of  Tiaaa  Dataotad/Na 

of 

Saaplaa 

0 

/  18 

0/8 

0 

/  13 

1 

/  41 

C  /  41 

0 

/  41 

Ranaa  of  Conoantratiana 

ND 

ND 

ND 

NO 

ND 

ND 

Na  of  Tiaaa  Dataotad/Na 

of 

Saaplaa 

0 

/  18 

0/8 

0 

/  13 

2 

/  41 

1  /  41 

1 

/  41 

Ranaa  of  Canoantrationa 
l-Ethrl-4-aathrlkanzana 

ND 

ND 

ND 

NO 

-  1.9 

NG 

NO 

No  of  Tiaaa  Dataotad/No 

of 

Saaplaa 

0 

/  18 

0/8 

0 

/  13 

1 

/  41 

0/41 

1 

/  41 

Ranaa  of  Canoantrationa 
1-Mathrlathrlkonrana 

ND 

ND 

ND 

0.9 

ND 

0.2 

No  of  Tiaaa  Dataotad/Na 

of 

Saaplaa 

0 

/  18 

0/8 

0 

/  13 

1 

/  41 

1  /  41 

1 

/  41 

Ranaa  of  Canoantrationa 

1 .2.3-Triaathrlkanzano 

NO 

ND 

ND 

0.3 

0.4 

0.4 

No  of  Tiaaa  Dataotad/No 

of 

Saaplaa 

0 

/  IB 

0/8 

0 

/  13 

1 

/  41 

0/41 

0 

/  41 

Ranaa  of  Canaontrationa 
1.2.4-Triaathrlbanzana 

ND 

ND 

ND 

2.4 

ND 

ND 

No  of  Tiaaa  Dataotad/Na 

of 

Saaplaa 

0 

/  18 

0/8 

0 

/  13 

1 

/  41 

0/41 

0 

/  41 

ND 

ND 

ND 

0.4 

ND 

ND 

if  Tiaas  Dataotad/No  of  Baaalaa 
la  of  Conoantratiana 


MISCELLANEOUS  ORGANIC  CHEMICALS 
Aleohala 
2-Ha  t  h  r  1  pr opano  1 

Na  of  Tiaaa  Dataotad/No  of  Saaplaa 
Ranaa  of  Canoantrationa 


0/18 

ND 


0/18 

ND 


0/13 

ND 


0/13 

ND 


0/41 

ND 


1  /  41 

0.1 


1  /  41 

0.1 


0/41  0/41  1/41 

ND  ND  O.Z 


Na  of  Tiaaa  Dataotad/No 

of 

Saaplaa 

2 

/  18 

0/8 

0 

/  13 

2/41 

3 

/  41 

3 

/  41 

Ranaa  of  Conoantratiana 

N8 

ND 

ND 

NG 

NG 

NO 

No  of  Tiati  Dttoottd/No 

of 

Saaplaa 

1 

/  IB 

0/8 

0 

/  13 

0/41 

1 

/  41 

1 

/  41 

NO 

ND 

ND 

ND 

NO 

NQ 

No  of  Tiaaa  Dataotad/No 

of 

Saaplaa 

1 

/  18 

0/8 

0 

/  13 

0/41 

0 

/  41 

0 

/  41 

Haxanal 

NG 

ND 

ND 

ND 

ND 

ND 

No  of  Tiaaa  Dataotad/No 

of 

Saaplaa 

1 

/  18 

o  /  a 

0 

/  13 

2/41 

1 

/  41 

4 

/  41 

Ranaa  of  Conoantrationa 

NG 

ND 

ND 

NS 

NO 

NO 

Na  of  Tiaaa  Dataotad/No 

of 

Saaplaa 

3 

/  18 

0/8 

0 

/  13 

7/41 

9 

/  41 

9 

/  41 

Ranaa  of  Canoantrationa 

NG 

ND 

ND 

NG 

NG 

NO 

-  0. 

No  of  Tiaaa  Dataotad/No 

of 

Saaplaa 

1 

/  18 

0/8 

0 

/  13 

0/41 

0 

/  41 

0 

/  41 

NG 

ND 

ND 

ND 

ND 

ND 

No  of  Tiaaa  Dataotad/No 

of 

Saaplaa 

2 

/  IB 

0/8 

0 

/  13 

9/41 

9 

/  41 

11 

/  41 

Ranaa  of  Canoantrationa 

NO 

ND 

ND 

NO 

NO 

1.9 

NO  -  0.2 

Na  of  Tiaaa  Dataotad/No 

of 

Saaplaa 

3 

/  18 

0/8 

0 

/  13 

Z  /  4t 

3 

/  41 

2 

/  41 

Ranaa  of  Conoantrationa 

No  of  Tiaaa  Dataotad/No 

NG 

ND 

ND 

NO 

NO 

NO 

of 

Saaplaa 

5 

/  18 

0/0 

0 

/  13 

8/41 

7 

/  41 

0 

/  41 

NO 

ND 

ND 

NO 

NO 

NQ 

-  0. 

TABLE  H  -  17 

CHARACTERIZATION  OF  EFFLUENTS 
ORGANIC  CHEMICALS  TENTATIVELY  IDENTIFIED  SY 
ACID  EXTRACTION  (H  /  HETHYLATION)  AND  QC/MS 


(Cam 

EENTF 
Fini akad 
Malar 
Fkaaa  IA 


SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS 
Alkrlkanaanaa 
Banzaio  aoid 

No  aF  Tiaaa  Dotaottd/No  of  laaalai  1  /  5 

Ranaa  of  Conaantrationa  10 


Proliant  rarortad  in  um/L> 

EENTF  EENTF 

Finifkad  Finlakad  NTF  1  NTF  2  MTF  3 

Malar  Motor  Finlakad  Finlakad  Flniakad 

Fkaaa  IB  Pkaaa  IIA  Molar  Hotar  Hoiar 


( Nan-Hal ooanatad > 

0/3  0/7  1/19  0/14  0/15 

NO  ND  1?  ND  NO 


MISCELLANEOUS  ORGANIC  CHEMICALS 
Qraonlo  Aolda 
Daoonoio  aoid 


No  of  Tiaoa  Dataotad/No 

of 

Saanlai 

0 

/ 

S 

0 

/ 

3 

1 

/ 

7 

0 

/ 

19 

0 

/ 

1A 

0 

/ 

15 

ND 

ND 

l.S 

ND 

ND 

ND 

Dodaoonala  aoid 

No  of  Tiaaa  Dataolad/Na 

of 

2 

/ 

9 

0 

/ 

3 

1 

/ 

7 

4 

/ 

19 

1 

/ 

14 

3 

/ 

19 

2 

- 

6 

ND 

9 

0.4  - 

6 

1 

2 

- 

10 

No  of  Tiaaa  Dalaolad/Mo 

of 

Baarlaa 

3 

/ 

9 

0 

/ 

3 

0 

/ 

7 

3 

/ 

19 

2 

/ 

14 

4 

/ 

19 

Ranaa  of  Conoantrationa 
Ootadaoanoio  aaid 

3 

— 

9 

ND 

ND 

1 

“ 

4 

1 

“ 

2 

o.: 

/  - 

6 

No  of  Tiaaa  Dataatad/No 

of 

Saar laa 

2 

/ 

9 

0 

/ 

3 

0 

/ 

7 

1 

/ 

19 

1 

/ 

14 

3 

/ 

19 

Ranaa  of  Conoanlraliona 
Ootanoio  aoid 

4 

ND 

ND 

2 

0.4 

1 

No  of  Tiaaa  Dataatad/No 

of 

Baarlaa 

0 

/ 

9 

0 

/ 

3 

1 

/ 

7 

0 

/ 

19 

0 

/ 

14 

0 

/ 

19 

No  of  Tiaaa  Dataatad/No 

ND 

ND 

1.4 

t 

ND 

ND 

ND 

of 

Saarlaa 

2 

/ 

9 

1 

/ 

3 

0 

/ 

7 

2 

/ 

19 

1 

/ 

14 

2 

/ 

15 

2 

0.3 

► 

ND 

1 

l.S 

3 

- 

7 

TABLE  H  —  18 

CHARACTERIZATION  OF  EFFLUENTS 
OftOANlC  CHEMICALS  TENTATIVELY  IDENTIFIED  BY 
SASE/NEUTAAL  EXTRACTION  AND  OC/HS 


(CoMOtnUim  rer orted  In  ufl/L) 

EEMTF  EENTF  EEHTF 

Fiaieked  Fiaieked  Finitked  UTP  t  HTF  2 

Mater  Hater  Hater  Fiaieked  Finitked 

Fhaee  IA  Fhaee  ID  Pkaee  IIA  Hater  Hater 


SYNTHETIC  ORRAHIC  CHEMICALS  —  AROMATIC  HYDROCARBONS  (Nee-Haleaenated ) 
AUrlkeAteaee 

alrka.alrka-diaetkrlkenzeaeaetfcaael 


Na  of  Tiaee  Deteeted/Ne  of  Saarlee 
Raaae  of  CaaaeatratlaRe 

0/19 

NO 

0/4 

ND 

0/7 

ND 

0/26 

ND 

0 

/  24 

ND 

Pkeaele 

2.4-kit( 1. 1-Oiaetkrletkrl 1-4-aetkrlrkenel 

Na  of  Tiaee  Detaeted/Na  of  Saarlee  0/19 

1/4 

1.9 

0/7 

ND 

1  /  24 

1.7 

1 

/  24 
1.8 

MISCELLANEOUS  ORGAN I r  UCALS 

Aleekele 

2-Etkrlkeaanol 

Na  of  Tiaee  Deteeted/Ne  of  Saarlee 
Raaae  of  Ceaeentratione 

0/19 

NO 

0/4 

NO 

0/7 

Ml 

o  / 

ND 

0 

/  26 
HD 

Nitritea 

Beneeaeaeeteni tr 1 le 

Ne  aP  Tiaee  Deteoted/No  of  Saarlee 
Raaae  of  Ceneentratiene 


MTP  3 
Finitked 
Hater 


0/19 

ND 


0/4 

ND 


0/7 


1/24 


0/26 

NO 


TABLE  H  -  19 

CHARACTERIZATION  OF  EFFLUENTS 
ORGANIC  CHEMICALS  TENTATIVELY  IDENTIFIED  BY 
CLOSED  LOOP  STRIPPING  AND  GC/MS 

EEWTP  EEWTP  EEUTP 

Finished  Finish.d  Finished  WTP  1  WTP  2  WTP  3 

Uat.r  W.t.r  Wster  Finished  Finished  Finish*. 

Phsse  IA  Phsse  IB  Phsse  IIA  Meter  Meter  Meter 


SYNTHETIC  ORGANIC  CHEMICALS  —  HALOGENATED  ALKANES 
Halo.anated  Ethenes 
I ■ I > I-Tr i chi  or oe then® 


No  of  Times  Detected/No  of 

Samples  5  /  9 

0 

/ 

6 

0 

/ 

10 

5/32 

3/24 

3  /  2: 

Ranee  of  Concentrat 1 ons 

.053  -  2.2 

ND 

ND 

.33  -  .35 

•  90  -  2.9 

no  - 

Heloeenated  Alkenes  (C 3  or  .raster) 

1 » 2>  3-Tr ichl oroprop*n« 

No  of  Times  Detected/No  of 

Samples  0  /  9 

0 

/ 

6 

0 

/ 

10 

0/32 

1  /  24 

2/2: 

Ranee  of  Concentrations 

ND 

ND 

ND 

ND 

.012 

0038  -.0* 

SYNTHETIC  ORGANIC  CHEMICALS  —  AROMATIC  HYDROCARBONS 

(Non-Hal o.enated) 

Al kvl benzenes 

Benzal dehvde 

No  of  Times  Detected/No  of 

Samples  0  /  9 

0 

/ 

6 

0 

/ 

10 

0/32 

1  /  24 

0  /  X 

Ranee  of  Concentrations 

1 *  1 “Dimethyl  dec v 1  benzene 

ND 

ND 

NO 

ND 

.012 

ND 

No  of  Times  Detected/No  of 

Samples  0  /  9 

0 

/ 

6 

0 

/ 

10 

0/32 

0  /  24 

1  /  2: 

Ranee  of  Concentrations 
( 1 » 1-Dime thyl ethyl ) benzene 

ND 

ND 

ND 

ND 

ND 

.47 

No  of  Times  Detected/No  of 

Samples  0  /  9 

0 

/ 

6 

0 

/ 

10 

4/32 

1  /  24 

1  / 

Ranee  of  Concentrations 

1 -Ethvl -2 > 4-dimethyl benzene 

ND 

ND 

ND 

.0037  -  .015 

.003 

.034 

No  of  Times  Detected/No  of 

Samples  0  /  9 

0 

/ 

6 

0 

/ 

10 

1  /  32 

0/24 

2  /  2’ 

Ranse  of  Concentrations 

1 -Ethyl -3 .5-dime thvl  benzene 

ND 

ND 

ND 

.0075 

ND 

0058  -.o: 

No  of  Times  Detected/No  of 

Samples  t  /  9 

0 

/ 

6 

0 

/ 

10 

0/32 

0  /  24 

1  /  2:: 

Ranee  of  Concentrations 

2 -Ethvl -1  *  4-dimethyl  benzene 

.0044 

ND 

ND 

ND 

ND 

.  0074 

No  of  Times  Detected/No  of 

Samp) as  0  /  9 

0 

/ 

6 

0 

/ 

10 

1  /  32 

0/24 

1  /  2 

Ranse  of  Concentrat ions 
4-Ethvl-l , 2-dimethyl  benzene 

ND 

NO 

ND 

.013 

ND 

.015 

No  of  Times  Detected/No  of 

Samp) as  2  /  9 

0 

/ 

6 

0 

/ 

10 

1  /  32 

1  /  24 

1  /  2: 

Ranse  of  Concentrations 
1-Ethyl -2-methyl  benzene 

.0064  -.010 

ND 

ND 

.0047 

.0065 

.0072 

No  of  Times  Detected/No  of 

Samp] a*  7  /  9 

3 

/ 

6 

1 

/ 

10 

17  /  32 

8  /  24 

14  /  2: 

Ranee  of  Concentrations 

.0043  -.032 

.015  - 

.022 

009 

0083  -  .067 

0055  -  .026 

.010  -. O*- 

1-Ethyl -3-methyl  benzene 

No  of  Times  Detected/No  of 

Samp) as  0  /  9 

0 

/ 

6 

0 

/ 

10 

1  /  32 

0/24 

0/2: 

Ranee  of  Concentrations 
1-Ethyl -4-methyl  benzene 

ND 

ND 

ND 

.034 

ND 

ND 

No  of  Times  Detected/No  of 

Samp) as  3  /  9 

1 

/ 

6 

1 

/ 

10 

10  /  32 

4/24 

6/2’ 

Ranee  of  Concentrations 

.076  -.011 

017 

007 

0047  -  ,099 

0036  -.020 

0073  -.0: 

( 1 -Methyl ethenyl ) benzene 

No  of  Times  Detected/No  of 

Samp) as  1  /  9 

0 

/ 

6 

0 

/ 

10 

0/32 

0/24 

0  /  2 

Ranee  of  Concentrations 
( 1 -Methyl  ethyl ) benzene 

.0052 

ND 

ND 

ND 

ND 

ND 

No  of  Times  Detected/No  of 

Samp)es  2  /  9 

0 

/ 

6 

0 

/ 

10 

2/32 

1  /  24 

0/2: 

Ranee  of  Concentrations 

.0026  -.007 

ND 

ND 

0026  -  .009 

.003 

ND 

1-Methvl -2- < 1 -methyl ethvl ) benzene 

No  of  Times  Detected/No  of 

Samples  0  /  9 

0 

/ 

6 

0 

/ 

10 

2/32 

0/24 

0  /  2‘ 

Ranee  of  Concentrations 

ND 

ND 

ND 

0049  -  .0069 

ND 

ND 

1 -Methyl -3- ( 1 -methyl  ethyl ) benzene 

No  of  Times  Detected/No  of 

Samples  0  /  9 

0 

/ 

6 

0 

/ 

10 

1  /  32 

0/24 

0/2: 

Ranee  of  Concentrations 

ND 

ND 

ND 

.0083 

ND 

ND 

1 -Methyl -4-< 1 -meth /I ethvl ) benzene 

No  of  Times  Detected/No  of 

Samples  0  /  9 

0 

/ 

6 

0 

/ 

10 

1  /  32 

0/24 

0  /  2: 

Ranee  of  Concentrations 
1-Methvl -2-prop/l benzene 

ND 

ND 

ND 

.  0068 

ND 

ND 

No  of  Times  Detected/No  of 

Samples  0  /  9 

0 

/ 

6 

0 

/ 

10 

0/32 

O  /  24 

1  /  2: 

Ranee  of  Concen trat i ons 

1  *  2» 3. 5-Tetrame thvl benzene 

ND 

ND 

ND 

ND 

ND 

.0032 

No  of  Times  Detected/No  of 

Samples  0  /  9 

0 

/ 

6 

0 

/ 

10 

3/32 

1  /  24 

4  /  2 

Ra n 9 e  of  Concentrations 

1  *2»4»5-Tetr  ame  thvl  benzene 

ND 

ND 

ND 

• 

0042  -  .010 

.  0029 

0028 -.00 

No  of  Times  Detected/No  of 

Samples  1  /  9 

0 

/ 

6 

0 

/ 

10 

4/32 

1  /  24 

5  /  2‘ 

Ranee  of  Concentrations 

1 »  2» 3-Tr i me thvl benzene 

.0077 

ND 

ND 

• 

0038  -  .01 1 

.  0046 

0033 -.01 

No  of  Times  Detected/No  of 

Samples  6  /  9 

3 

/ 

6 

0 

/ 

10 

16  /  32 

9  /  24 

14  /  2' 

Ranee  of  Concentrations 

.0046  -.068 

.0057 

-.013 

ND 

003  -  .083 

.011  -  .032 

.  0075- .  0< 

1.2*  4-Tr imethv 1  benzene 

No  of  Times  Detected/No  of 

Samples  4  /  9 

o 

/ 

1 

/ 

10 

14  /  32 

8  '•  24 

1 2  /  2" 

Ranee  of  Concentrations 

.0046  -.017 

ND 

003 

0058  -  . 030 

<>065  -  .028 

. 0025- . 0 

1 . 2*  5 -Tr i me th i! benzene 

No  of  Time?  Detected/No  of 

Samples  1  /  ,T' 

0 

/ 

6 

0 

/ 

10 

1  /  32 

1  /  24 

0  /  2: 

Ranee  of  Concentrations 
i  .  5-Tr  imeth't  l  benzene 

.  0 1 6 

ND 

ND 

.01 1 

.  0073 

ND 

No  of  Times  Detected/No  of 

Samples  3  /  r' 

o 

/ 

6 

O 

/ 

10 

10  /  32 

5  /  24 

4  /  2' 

Ranee  of  Concentrations 

.0062  -.013 

ND 

ND 

0047  -  .019 

0043  -  .020 

.012-. 0 

H-0-84 


TABLE  H  -  19 

CHARACTERIZATION  OF  EFFLUENTS 
ORGANIC  CHEMICALS  TENTATIVELY  IDENTIFIED  BY 
CLOSED  LOOP  STRIPPING  AND  GC/MS 
( Continued) 

EEUTP  EEWTP  EEWTP 

Finished  Finished  Finished  WTP  1  WTP  2  WTP  3 

Water  Water  Water  Finished  Finished  Finished 

Phase  IA  Phase  IB  Phase  IIA  Water  Water  Water 


Phthalates 

Dibut ,1 phthal ate 

No  of  Tines  Detected/No  of  Samples  1/9  0/6  0/10  2/32  0/24  0/2S 

Ranee  of  Concentrations  .055  ND  ND  .130  -  .174  ND  ND 

Phenols 

2>6-Bis( 1 . 1 -dimethyl  ethyl >-4-methvl phenol 

No  of  Times  Detected/No  of  Samples  0/9  0/6  0/10  1/32  1/24  1  /  2£ 

Ranee  of  Concentrations  ND  ND  ND  .033  .043  .050 

Naphthalenes 

Decahvdronaphthal ene 

No  of  Times  Detected/No  of  Samples  0  /  9 

Ranee  of  Concentrations  ND 

Decahvdro-2-ieethYl  naphthalene 

No  of  Times  Detected/No  of  Samples  0  /  9 

Ranee  of  Concentrations  ND 

1 . 2.3. 4- Tetrahrdr o-5. 6-dimethvl naphthalene 

No  of  Times  Detected/No  of  Samples  0  /  9 

Ranee  of  Concentrations  ND 

1 >  2. 3. 4-TetrahYdro-l-methvl naphtha! ene 

No  of  Times  Detected/No  of  Samples  0  /  9 

Ranee  of  Concentrations  ND 

1.2.3. 4- TetrahYdr o-2-*athYl naphthal ene 

No  of  Times  Detected/No  of  Samples  0  /  9 

Ranee  of  Concentrations  ND 

1 .2. 3.4- TetrahYdro-S-nethYl naphthal ene 

No  of  Times  Detected/No  of  Samples  0  /  9 

Ranee  of  Concentrations  ND 

1 .2.3. 4- TetrahYdro-6-methYl naphthal ene 

No  of  Times  Oetected/No  of  Samples  0  /  9 

Ranee  of  Concentrations  ND 

1.2.3. 4- TetrahYdronaphthal ene 

No  of  Times  Detected/No  of  Samples  0  /  9 

Ranee  of  Concentrations  ND 

Other  multirlne  aromatics 

2.3- 0ihYdro-l. 1 . 3-tr imethYl -3-phenYl  indene 

No  of  Tiates  Detected/No  of  Samples  0  /  9 

Ranee  of  Concentrations  ND 

1 . 3- DimethYl indan 

No  of  Times  Oetected/No  of  Samples  0  /  9 

Ranee  of  Concentrations  ND 

Indan 

No  of  Times  Detected/No  of  Samples  2  /  9 

Ranee  of  Concentrations  .017  -  . 

Indene 

No  of  Times  Detected/No  of  Samples  1  /  9 

Ranee  of  Concentrations  .003 

1 - Methyl indan 

No  of  Times  Oetected/No  of  Samples  0  /  9 

Ranee  of  Concentrations  ND 

4- Hethv! indan 

No  of  Times  Detected/No  of  Samples  0  /  9 

Ranee  of  Concentrations  ND 

5- Methyl indan 

No  of  Times  Detected/No  of  Samples  0  /  9 

Ranee  of  Concentrations  ND 

MISCELLANEOUS  ORGANIC  CHEMICALS 
HeterocYdic  Compounds 
Di  hvdr o-4. 4-d imethYl f uranone 

No  of  Times  Detected/No  of  Samples  0  /  9 

Ranee  of  Concentrations  ND 

2- Methyl -3- < 1 -me  thvl ethyl lazlr idine 

No  of  Times  Detected/No  of  Samples  0  /  9 

Ranee  of  Concentrations  ND 

Ketones 

1 . 5-b i s ( 1 . 1-dimethyl  propyl ) -2. 5-cvc 1 ohexadiene- 1 . 4-d i one 


No  of  Times  Detected/No  of  Samp)** 

0 

/  s> 

0 

/ 

6 

0 

/ 

10 

0  /  32 

1  /  24 

0  / 

Renee  of  Cone an tr at  ion* 

1 .  1-Di  ch  J  oro-2-pr  opanone 

ND 

ND 

ND 

ND 

.  00  v  4 

ND 

No  of  Times  Detected/No  of  Samples 

1 

/  9 

0 

/ 

6 

0 

/ 

to 

2/32 

1  .  21 

:  / 

Renee  of  Concentrations 

4-Hvdr oxy-4— methv 1 -2-Pen tenon# 

,041 

ND 

ND 

.  1 0  -  .13 

.  033 

e  02  T»  — 

No  of  Times  Detected/No  of  Samples 

0 

/  9 

0 

/ 

,4. 

0 

/ 

10 

1  /  32 

1  /  24 

o  / 

Ran*#  of  Concentrations 
4-HydroxY-4-methYl-2-prop*none 

NP 

ND 

ND 

.  044 

.  020 

ND 

No  of  Times  Detected/No  of  Samples 

0 

/  ? 

0 

/ 

6 

0 

/ 

to 

1  /  32 

0  /  24 

0  f 

Ran*#  of  Concentrations 

ND 

ND 

ND 

.081 

ND 

ND 

H-0-85 


0/6  0/  10  0/  32  0/  24  4/  2S 

ND  ND  ND  ND  .032  -  .25 

0  /  6  0  /  10  0  /  32  0  /  24  4  /  2S 

ND  ND  ND  ND  .010  -  .14 

0/6  0/  10  0/  32  0/  24  1/ 

ND  ND  ND  ND  .  005 

0/6  0/  10  1/  32  0/  24  1/ 

ND  ND  .0038  ND  .001 

0/6  0/  10  0/  32  0/  24  1/ 

ND  ND  ND  ND  .001 

0  /  6  0  /  10  1  /  32  0  /  24  1  / 

ND  ND  .0013  ND  .010 

0/6  0/  10  1/  32  0/  24  1/ 

ND  ND  .0096  ND  .026 

0/6  0/  10  0/  32  1/  24  2/ 

ND  ND  ND  .0029  .0072-. 


0  /  6  0  /  10  1  /  32  1  /  24  1  / 

ND  ND  .  029  . 030  . 033 

0/6  0/  10  0/  32  0/  24  1/ 

ND  ND  ND  ND  .  002 

0  /  6  0  /  10  7  /  32  4  /  24  4  / 

029  ND  ND  .007  -  .025  .008  -  .023  .0041-. 

0  /  6  0  /  10  0  /  32  0  /  24  0  /  2! 

ND  ND  ND  ND  ND 

0  /  6  0  /  10  1  /  32  0  /  24  0  /  2f 

ND  ND  .  0095  ND  ND 

0  /  6  0  /  10  3  /  32  1  /  24  4  /2 

ND  ND  .0059  -  .019  .0041  .007® 

0  /  6  0  /  10  3  /  32  0  /  24  1  / 

ND  ND  .0044  -  .0071  ND  .0044 


0/6  0/10  1/32 

ND  ND  .011 

0  /  6  0/10  1  /  32 

ND  ND  .021 


0  /  24  0  /  2:' 

ND  ND 

0  /  24  1  / 

ND  .012 


©  I  >  M  Ot  >  t>  ri  ''l  U  wt  ) 
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CHARACTERIZATION  OF  EFFLUENTS 
ORGANIC  CHEMICALS  TENTATIVELY  IDENTIFIED  BY 
CLOSED  LOOP  STRIPPING  AND  GC/MS 
(Continued) 


EEUTP 
Finished 
Water 
Phase  IA 


EEWTP 
Finished 
Water 
Phase  IB 


EEWTP 
Finished 
Water 
Phase  IIA 


WTP  1 
Fini shed 
Water 


WTP  2 
Finished 
Water 


WTP  3 
Finished 
Water 


4-H*thYl -2-rentanon* 


No  of  Times  Detected/No  of 

Samples  2/9 

0 

/ 

6 

0 

/ 

10  2 

/ 

32 

0 

/ 

24 

i  / 

2P 

R*n9*  of  Concentrations 

.032  -  .430 

ND 

ND 

.016 

- 

.033 

NO 

.016 

4.3-0ct*n*dion# 

No  of  Tims  D*t*ct*d/No  of 

Sami**  1  /  9 

0 

/ 

6 

0 

/ 

10  0 

/ 

32 

0 

/ 

24 

0  / 

23 

R«n*«  of  Concentrations 

.053 

ND 

ND 

ND 

ND 

ND 

3-Pentanon* 

No  of  Tim*  D*t*ct*d/No  of 

Sam*!**  0  /  9 

0 

/ 

6 

0 

/ 

10  0 

/ 

32 

0 

/ 

24 

1  / 

28 

Ranee  of  Concentrations 

ND 

ND 

ND 

ND 

ND 

.084 

1.1. l-Tpicht  oro-2-proranon* 

No  of  Tim*  D*t*ct*d/No  of 

Sam*1 *s  0  /  9 

0 

/ 

6 

0 

/ 

10  0 

/ 

32 

0 

/ 

24 

1  / 

23 

Ran**  of  Concentratlens 

NO 

NO 

NO 

ND 

ND 

.  12 

Natural  Odor  Producine  Compound* 

1-flethY  1  -4-< l-mthvl*thvl  >-7 

-oxabicvcl o-(2.2. 1 )h** 

t«n< 

t 

No  of  Tims  D*t*ct«d/No  of 

Ssm*1*s  3  /  9 

0 

/ 

6 

0 

/ 

10  3 

/ 

32 

0 

/ 

24 

4  / 

2© 

Ran**  of  Concentrations 

.013  -  .023 

ND 

ND 

.003 

- 

.026 

ND 

.0039  -. 

03 

1 ,3.3-Trimthvt  bicvclo-<2. 2. 

1  )h**tan-2-ol 

No  of  Tims  D*t*ct*d/No  of 

Sam*l*s  1  /  9 

0 

/ 

& 

0 

/ 

10  0 

/ 

32 

0 

/ 

24 

0  / 

28 

Ran**  of  Concentrations 

.0037 

ND 

ND 

ND 

ND 

ND 

1. 3. 3-Tr imethYlbi eve  1 0-12.2. 

1  )h*Ptan-2-on* 

No  of  Tims  D*t*ct*d/No  of 

Samples  2  /  9 

0 

/ 

6 

0 

/ 

10  2 

/ 

32 

0 

/ 

24 

2  / 

23 

Ran**  of  Conc«ntrations 

.0077  -  .014 

ND 

ND 

.0064 

- 

.013 

ND 

.0074  -. 

01 

i.3.3-Tria*thvl-2-oxabiCYclo<2.2.2)octan* 

No  of  Times  D*t*ct*d/No  of 

Samel**  0/9 

0 

/ 

6 

0 

/ 

10  2 

/ 

32 

0 

/ 

24 

2  / 

->J2; 

Ran**  of  Concentrations 

ND 

ND 

ND 

.0043 

- 

.013 

ND 

.011  -. 

01 

Organic  Acid* 
Hexadecanoic  Acid 


No  of  Tim**  D*t*ct*d/No 

Of 

Samples 

0  / 

9 

0 

/ 

6 

0 

/ 

10 

1  / 

32 

i 

/ 

24 

i  / 

28 

Ran**  of  Concentrations 

ND 

ND 

ND 

.  12 

• 

027 

.39 

Alcohols 

DimthYthaxano! 

No  of  Tims  D*t*ct*d/No 

of 

Samples 

1  / 

9 

0 

/ 

•6 

0 

/ 

10 

0  / 

32 

0 

/ 

24 

0  / 

2© 

Ran**  of  Concentrations 

.010 

ND 

ND 

ND 

ND 

ND 

2.2-Dimthvl-l-octanot 

No  of  Tims  D*t«ct*d/No 

of 

Samples 

0  / 

9 

0 

/ 

6 

0 

/ 

10 

0  / 

32 

1 

/ 

24 

0  / 

2$ 

Ran**  of  Concentrations 

ND 

ND 

ND 

ND 

0076 

ND 

2-Ethyl hexanol 

No  of  Tims  D*t*ct*d/No 

of 

Samples 

0  / 

9 

0 

/ 

6 

0 

/ 

10 

2  / 

32 

1 

/ 

24 

3  / 

->*3 

Ran**  of  Concentrations 

ND 

ND 

ND 

.008  - 

.030 

003 

.010  -. 

03. 

2-EthYl  -4-mthYlp*ntanol 

No  of  Tims  D*t*ct*d/No 

of 

Samples 

l  / 

9 

0 

/ 

6 

0 

/ 

10 

0  / 

32 

0 

/ 

24 

0  / 

OC 

Ran**  of  Concentrations 

.012 

ND 

ND 

ND 

ND 

ND 

Hexanol 

No  of  Tims  D*t*ct*d/No 

of 

Samples 

0  / 

9 

0 

/ 

6 

0 

/ 

10 

0  / 

32 

1 

/ 

24 

1  / 

28 

Ran**  of  Concentrations 

ND 

ND 

ND 

ND 

. 

110 

.048 

Isooctanol 

No  of  Tims  D*t*ct*d/No 

of 

Samples 

0  / 

9 

0 

/ 

6 

0 

/ 

10 

1  / 

32 

0 

/ 

24 

i  / 

"*8 

Ran**  of  Concentrations 

ND 

ND 

ND 

.0087 

ND 

.0052 

6-N*thYl-l-h*ptanol 

No  of  Tims  D*t*ct*d/No 

of 

Samples 

0  / 

9 

0 

/ 

6 

0 

/ 

10 

0  / 

32 

0 

/ 

24 

1  / 

2© 

Ran**  of  Concentrations 

ND 

ND 

ND 

ND 

ND 

.  0073 

4-H* thy 1-1 -hexanol 

No  of  Tims  D*t*et*d/No 

of 

Samples 

0  / 

9 

0 

/ 

6 

0 

/ 

10 

0  / 

32 

0 

/ 

24 

2  / 

2© 

Ran**  of  Concentrations 
S-Methvl -1 , 8-nonan*diol 

ND 

ND 

ND 

ND 

ND 

.020 

,  02" 

No  of  Tims  D*t*ct*d/No 

of 

Samples 

0  / 

9 

0 

/ 

6 

0 

/ 

to 

0  / 

32 

1 

/ 

24 

0  / 

Ran**  of  Concentrations 
6-M«thy 1 -1-octano 1 

ND 

ND 

ND 

ND 

oos 

'2 

ND 

No  of  Tims  D*t*ct*d/No 

of 

Samples 

0  / 

9 

0 

/ 

6 

0 

/ 

10 

0  / 

32 

0 

/ 

24 

1  / 

2© 

Ran**  of  Concentrations 

ND 

ND 

ND 

ND 

ND 

.  0036 

4-M*thYl-2-proPYlp*ntanol 

No  of  Tims  D*t*ct*d/No 

of 

Samp 1  *  s 

1  / 

9 

0 

/ 

6 

0 

/ 

10 

0  / 

32 

0 

/ 

24 

0  / 

2© 

Ran**  of  Concentrations 

.0092 

ND 

ND 

ND 

ND 

ND 

9-0c  tad*c*n-l -o 1 

No  of  Times  O*t«ct*d/No 

of 

Samples 

0  / 

O 

0 

/ 

6 

0 

/ 

10 

0  / 

32 

1 

/ 

24 

0  / 

2© 

Ran**  of  Concentrations 

ND 

ND 

ND 

ND 

• 

ou 

ND 

Aldehy  es 

Dec  ana 1 

No  of  Times  D*t«ct«d/No 

of 

Same! »s 

?  / 

o 

1 

/ 

6 

2 

/ 

10 

©  / 

32 

o 

/ 

24 

/ 

2© 

Ran**  of  Concentrations 

.01?  - 

.  069 

.  007© 

.031  - 

•  .092 

.009  - 

.  1  9 

.01  1 

_ 

.73 

.017 

,  05' 

2-Ethyl h«xanal 

No  of  Times  D*t«ct*d/No 

.-.f 

Samp  1 • s 

1  / 

n 

1 

/ 

0 

/ 

10 

0  / 

■o 

1 

/ 

24 

O 

2© 

Ran**  of  Concentrations 

.  0033 

019 

ND 

ND 

t 

0 1 0 

ND 

Nonanal 

No  of  Tim*  D*t*ct*d/No 

of 

Samp  1 es 

2  / 

9 

0 

/ 

6 

2 

/ 

10 

10  / 

32 

12 

/ 

24 

3  / 

2© 

Ran**  of  Concentrations 

.011  - 

.  074 

ND 

.041  - 

•  .090 

.0053-. 

ISO 

.012  - 

.  500 

.0055-. 

052 

Heetanal 

No  of  Time*  Detected/No 

of 

Samples 

0  / 

9 

0 

/ 

6 

4 

/ 

10 

6  / 

32 

4 

/ 

24 

?  / 

2© 

Ran**  of  Concentrations 

ND 

ND 

.0034  - 

-  .098 

.006  - 

.015 

.  0021 

.  - 

.01  1 

.010 

0  2  2 

H-0-86 
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TABLE  H  -  19 

CHARACTERIZATION  OF  EFFLUENTS 
ORGANIC  CHEMICALS  TENTATIVELY  IDENTIFIED  BY 
CLOSED  LOOP  STRIPPING  AND  GC/MS 
(Continued) 


WTP  2  WTP  5 

Finished  Finish 

Wa  ter  Ua t i r 


EEWTP  EEWTP  EEWTP 

Finished  Finished  Finished  WTP  1 

Water  Water  Water  Finished 

Phase  IA  Phase  IB  Phase  IIA  Water 


Hexene) 


No  of  Times  Detected/No 

of 

Samel** 

1 

/ 

9 

0 

/ 

6 

0 

/ 

10 

6 

/ 

32 

7 

/ 

24 

2  / 

Ran**  of  Concentration* 

.044 

ND 

ND 

.024  - 

.040 

.0064  - 

.  043 

.016  - 

3-tlethY  1  butane  1 

No  of  Times  D*t*ct*d/No 

of 

Sammies 

0 

/ 

9 

0 

/ 

6 

0 

/ 

10 

1 

/ 

32 

0 

/ 

24 

0  / 

Ran**  of  Concentrations 

ND 

ND 

ND 

.042 

ND 

ND 

Alkanes 

2. 4-Dim* th. \ hexane 

No  of  Tines  Oetected/No 

of 

Samples 

0 

/ 

9 

0 

/ 

6 

0 

/ 

10 

1 

/ 

32 

0 

/ 

24 

0  / 

Ran**  of  Concentrations 

ND 

ND 

ND 

,030 

ND 

ND 

2.6-Din*thrK  -tan* 

No  of  Times  D*t*ct*d/No 

of 

Samples 

0 

/ 

9 

0 

/ 

6 

1 

/ 

10 

0 

/ 

32 

0 

/ 

24 

0  /  : 

Ran**  of  Concentrations 
3. 4-Dimethyl pentane 

ND 

ND 

031 

ND 

ND 

ND 

No  of  Tines  Detected/No 

of 

Samples 

i 

/ 

9 

0 

/ 

6 

0 

/ 

10 

0 

/ 

32 

0 

/ 

24 

0  / 

Ran**  of  Concentrations 

039 

ND 

ND 

ND 

ND 

ND 

Docosan* 

No  of  Tines  D*t*ct*d/No 

of 

Samp 1  *  s 

0 

/ 

9 

0 

/ 

6 

1 

/ 

10 

0 

/ 

32 

0 

/ 

24 

0  /  ; 

Ran**  of  Concentrations 

NO 

ND 

,013 

ND 

ND 

ND 

Dodecan* 

No  of  Tines  D*t*ct*d/No 

of 

Samples 

0 

/ 

9 

0 

/ 

6 

0 

/ 

10 

1 

/ 

32 

0 

/ 

24 

1  / 

Ran**  of  Concentrations 

NO 

NO 

ND 

,016 

ND 

.  023 

3-Eth  <■>  -2-siethYl  pentane 

No  of  Tistes  Detected/No 

of 

Samples 

0 

/ 

9 

0 

/ 

6 

0 

/ 

10 

0 

/ 

32 

0 

/ 

24 

1  /  , 

Ran**  of  Concentrations 
2— Ni  tropropane 

ND 

ND 

ND 

ND 

ND 

,-,crtr 

No  of  Tin**  Detected/No 

of 

Samples 

0 

/ 

9 

0 

/ 

6 

0 

/ 

10 

5 

/ 

32 

3 

/ 

24 

3  ; 

Ran**  of  Concentrations 

ND 

ND 

ND 

.040  - 

.  140 

.034  - 

.  066 

.053 

Octadecan* 

No  of  Tines  O*t*ct*d/No 

of 

Samples 

0 

/ 

9 

0 

/ 

6 

1 

/ 

10 

0 

/ 

32 

0 

/ 

24 

0  /  . 

Ran**  of  Concentrations 

NO 

ND 

012 

ND 

ND 

ND 

2.2.3. 4-T*traa*thYl pentane 

No  of  Tines  D*t*ct*d/No 

of 

Samples 

0 

/ 

9 

0 

/ 

6 

0 

/ 

10 

1 

/ 

32 

0 

/ 

24 

0 

Ran**  of  Concentration* 

NO 

ND 

ND 

0052 

ND 

ND 

2.6. 10. 14cT*tran*thYl nentadecan* 

No  of  Tistes  Detected/No 

of 

Semples 

0 

/ 

9 

0 

/ 

6 

0 

/ 

10 

0 

t 

32 

1 

/ 

24 

1  / 

Ran**  of  Concentrations 

ND 

ND 

ND 

ND 

0050 

.  003' 

1 .2.3-Tr inethYl cyc! ohexane 

No  of  Times  Detected/No 

of 

Semples 

0 

/ 

9 

0 

/ 

6 

0 

/ 

10 

0 

/ 

32 

0 

/ 

24 

1  /  . 

Rense  of  Concentrations 
2*  2*  5-Tr i methyl  hexene 

NO 

ND 

ND 

ND 

ND 

.  047 

No  of  Times  Detected/No 

of 

Semples 

0 

/ 

9 

0 

/ 

6 

0 

/ 

10 

l 

/ 

32 

0 

/ 

24 

0  /  , 

Renee  of  Concentretions 

ND 

ND 

ND 

087 

ND 

ND 

A I  kenes 

2-Methvl-l-eentedecene 

No  of  Times  Detected/No 

of 

Semples 

1 

/ 

9 

0 

/ 

6 

0 

/ 

10 

0 

/ 

32 

1 

/ 

24 

1 

Renee  of  Concentret ions 

,039 

ND 

ND 

ND 

021 

.  033 

1-Pentene 

No  of  Times  Detected/No 

of 

Semples 

0 

/ 

9 

0 

/ 

6 

0 

/ 

10 

1 

/ 

32 

0 

/ 

24 

0  / 

Renee  of  Concentretions 
3*  4»5-Tr i methyl -1 -hexene 

ND 

ND 

ND 

Oil 

ND 

ND 

No  of  Times  Detected/No 

of 

Semples 

0 

/ 

9 

0 

/ 

6 

0 

/ 

10 

1 

/ 

32 

1 

/ 

24 

0  > 

Renee  of  Concentretions 
1-Undec  me 

ND 

ND 

ND 

041 

001 

2 

ND 

No  of  Times  Detected/No 

of 

Semples 

0 

/ 

9 

0 

/ 

6 

0 

/ 

10 

0 

/ 

32 

0 

! 

24 

1 

Renee  of  Concentretions 

ND 

ND 

ND 

ND 

ND 

.  040 

Cvclic  At kenes 

Cyc I ohexeneme theno 1 

No  of  Times  Detected/No 

of 

Semples 

0 

/ 

9 

0 

/ 

6 

0 

/ 

10 

0 

/ 

32 

0 

/ 

24 

1 

Renee  of  Concentretions 
Cyc 1 oproFrl cyc I ohexene 

ND 

ND 

ND 

ND 

ND 

*  02  5 

No  of  Times  Detected/No 

of 

Sempl es 

0 

/ 

9 

0 

/ 

6 

0 

/ 

10 

0 

/ 

32 

1 

/ 

24 

r» 

Renee  of  Concentret i ons 

ND 

ND 

ND 

ND 

005 

ND 

1 -Cyc 1  opr opy) -2-pr ore none 

No  of  Times  Detected/No 

of 

Sampl es 

0 

/ 

9 

0 

/ 

6 

0 

/ 

10 

0 

s 

32 

t 

24 

Renee  of  Concen tret i ons 
DiethylcYCl ohexene 

ND 

ND 

ND 

ND 

,  024 

• 

ND 

No  of  Times  Detected/No 

of 

Sempl es 

0 

/ 

9 

0 

6 

0 

/ 

10 

0 

/ 

32 

o 

/ 

24 

1 

Renee  of  Concentretions 

ND 

ND 

ND 

ND 

ND 

.  <  )4r'. 

1 -Ethyl -3-methr 1 cvc 1 opentane 

No  of  Times  Det*cted/No 

of 

Sempl es 

0 

/ 

o 

0 

/ 

6 

(■) 

/ 

10 

1 

22 

1 

2  1 

i 

Renee  of  Concentret i ons 

ND 

ND 

ND 

n  ~:/- 

•1,- 

1 -Eth  r 1 -2-methY  T  cyc  t  ohexene 

No  of  Times  Detected/No 
Renee  of  Concentrations 

of 

3amp 1 e  s 

o 

ND 

* 

o 

ND 

/. 

o 

ND 

10 

o 

ND 

::2 

1  • 

ND 

;  1 

1-Ethv 1 -4-me thr 1 cyc 1 ohexene 

No  of  Times  D*t*ct*d/No 

of 

Sempl es 

0 

/ 

9 

o 

/ 

6 

o 

/ 

10 

o 

/ 

22 

2  4 

1 

Ran**  of  Concentrations 

ND 

ND 

ND 

ND 

ND 

.  ■ 1 2' 

H-0-87 
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CHARACTERIZATION  OF  EFFLUENTS 
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CLOSED  LOOP  STRIPPING  AND  GC 'MS 
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EEWTP  EEWTP 

Finished  Finished 

We  ter  Meter 

Phese  IA  Phese  XB 


EEWTP 

Finished  WTP  1 
Meter  Finished 
Phese  1 1 A  Meter 


WTP  2 
F ini  shed 
Meter 


WTP  3 
Fi n i she 

Meter 


3-Meth . I cvc l oheptenone 


No  of  Times  Detected/No 

of 

Semples 

0  / 

9 

0 

/ 

6 

0 

/ 

10 

1 

/ 

32 

Renee  of  Concentret i ons 

ND 

ND 

ND 

,006 

Methv1 cyc l ohexene 

No  of  Times  Detected/No 

of 

Semples 

0  / 

9 

0 

/ 

6 

1 

/ 

10 

1 

/ 

32 

Renee  of  Concentretions 

ND 

ND 

,007 

.  1 10 

Methv 1 enecYC 1 ohexene 

No  of  Times  Detected/No 

of 

Semples 

0  / 

9 

0 

/ 

6 

0 

/ 

10 

0 

/ 

32 

Ren?e  of  Concentretions 

ND 

ND 

ND 

ND 

l-< 1-Moth* l ethyl )-2-nonvl< 

:ycI oeroeene 

No  of  Times  Detected/No 

of 

Samp 1 • s 

1  / 

9 

0 

/ 

4 

0 

/ 

10 

0 

/ 

32 

Renee  of  Concentretions 

.097 

ND 

NO 

NO 

1 -Methvl -1 -ethyl cvc l oeentene 

No  of  Times  Detected/No 

of 

Sample, 

0  / 

9 

0 

/ 

6 

0 

/ 

10 

0 

/ 

32 

Renee  of  Concentretions 
1-Hethv lethvl cycI ohexene 

ND 

ND 

ND 

ND 

No  of  Times  Detected/No 

of 

Samp la* 

0  / 

9 

0 

/ 

6 

0 

/ 

10 

0 

/ 

32 

Renee  of  Concentret ions 

ND 

ND 

ND 

ND 

1 -Methyl -4- ( 1 -methyl ethenvl level ohexene 

No  of  Times  Detected/No 

of 

Samp  1  a • 

1  / 

9 

0 

/ 

6 

0 

/ 

10 

0 

/ 

32 

Renee  of  Concentretions 

.0077 

ND 

ND 

ND 

X -Methvl -4- ( 1 -methyl ethyl  level ohexene 

No  of  Times  D.t.cted/No 

of 

Samp 1  a • 

1  / 

9 

0 

/ 

6 

0 

/ 

10 

0 

/ 

32 

Ran..  of  Concentrations 

.0062 

ND 

ND 

ND 

2-M.thYl propyl cvc  1  oh.xan. 

No  of  Times  Detected/No 

of 

Sample* 

0  / 

9 

0 

/ 

6 

0 

/ 

10 

0 

/ 

32 

Ran*.  of  Concentrations 

1 -Pr open y1 cv  cl  oh.xan. 

NO 

ND 

ND 

ND 

No  of  Timei  Detected/No 

of 

Samp] a* 

0  / 

9 

0 

/ 

6 

0 

/ 

10 

0 

/ 

32 

Ran*.  of  ■„  icentrations 

ND 

ND 

ND 

ND 

1 . 1 . 3-Trimetn .1 cvcl oh.xan* 

No  of  Times  Detected/No 

of 

Samples 

0  / 

9 

0 

/ 

6 

0 

/ 

10 

0 

/ 

32 

Ranse  of  Concentrations 

NO 

ND 

ND 

ND 

t . 2. d-Tr imethvl cvc 1 ohexane 

No  of  Times  Oetected/No 

of 

Samp 1  a  * 

0  / 

9 

0 

/ 

6 

0 

/ 

10 

0 

/ 

32 

Ranee  of  Concentrations 

NO 

ND 

NO 

ND 

1 . 3t5-Tr ime thy) cyc 1 ohexane 

No  of  Times  Detected/No 

of 

Samples 

0  / 

9 

0 

/ 

6 

0 

/ 

10 

0 

/ 

32 

Ranse  of  Concentrations 

ND 

ND 

ND 

ND 

:  .-c  1  i  c  A1  ients 

1  -  ( 1  -Cv  •:  l  ohexenv  l  > -1-eroeenone 

No  of  Times  Detected/No 

of 

Sampl a* 

1  / 

9 

0 

/ 

6 

0 

/ 

10 

0 

/ 

32 

Renee  of  Concentretions 

.019 

ND 

ND 

ND 

1 - ( i-C  <  c 1 ohexenv 1 -l-vl )-l- 

■eroeenone 

No  of  Times  Detected/No 

of 

Semples 

1  / 

9 

0 

/ 

6 

0 

/ 

10 

0 

/ 

32 

Renee  of  Concentretions 

.0074 

ND 

ND 

ND 

2-Eth  < 1  - 1 » 1  -b iCYC 1 ohexyl 

No  of  Times  Detected/No 

of 

Semples 

0  / 

9 

0 

/ 

6 

0 

/ 

10 

0 

/ 

32 

Renee  of  Concentretions 
2-Me th . 1-1,1  -b i o  c l ohexv I 

ND 

ND 

ND 

ND 

No  of  Times  Detected/No 

of 

Semples 

0  / 

9 

0 

/ 

6 

0 

/ 

10 

0 

/ 

32 

Renee  of  Concentretions 

ND 

ND 

ND 

ND 

l -Me  t  h . 1 -4- ( l -methvl ethen . 

l  )  c  v c l ohexene 

No  of  Times  Detected/No 

of 

Seme  1  is 

2  / 

9 

0 

/ 

6 

0 

/ 

10 

1 

/ 

32 

Renee  of  Concentretions 

.0020  - 

.071 

ND 

ND 

Oil 

3* 3.  3-Tr imeth  f 1 -2-c .  c 1 ohe> 

en- 

-1  -one 

No  of  Times  Detected /No 

of 

Semples 

0  / 

9 

0 

/ 

6 

0 

/ 

10 

0 

/ 

3'-> 

Renee  of  Concentretions 

ND 

ND 

ND 

ND 

Is  ter  «s 

Acetic  Acid  but.!  ester 

No  of  Times  O*t*cted/No 

of 

Game  1  es 

0  / 

o 

0 

/ 

6 

0 

/ 

10 

1 

/ 

32 

Renee  of  Concentret l ons 
But . 1  ecetste 

ND 

ND 

ND 

.01 

o 

No  of  Times  Detected/No 

o  f 

; emp l es 

l  / 

o 

1 

/ 

0 

/ 

10 

o 

/ 

■  X 

Rene*  of  Concentretions 

.  0 1 : 

023 

ND 

ND 

But . 1  - 2 »  2- d i c  h 1 o r  * er  o pen oe  t  * 

No  of  Times  Dj  ►  ted /N»« 

of 

Gem r t  es 

“ 

•r> 

o 

/ 

6 

0 

/ 

to 

1 

o  2 

Renee  of  Concert  tret  ions 

ND 

ND 

ND 

ISO 

But . 1 -2 -me  th . 1 er oeeneot  e 

No  "f  Times  Detected/No 

of 

'-•imp  1 

0  / 

o 

o 

6 

1 

/ 

10 

<:> 

Penee  of  C  ■■•ncentr  et  t  ons 
But.  1  -  2  -  er  •  •  ee  n  ■«  e  t  e 

ND 

ND 

,  042 

ND 

No  of  Times  De t ♦:*  :  t  e 4 / No 

O  f 

•••erne  1  es 

0  / 

•r. 

o 

/ 

: 

/ 

10 

o 

32’ 

Renee  of  Concentretions 

ND 

ND 

017 

ND 

0 

1 

0 

0 

O 

0 

0 

O 

O 

0 

i 

o 

0 

0 

o 

o 

0 

1 

1 


o 


1 


1 


1 


/  24 

ND 

0/2: 

ND 

/  24 
021 

1  /  2- 

.027 

/  24 

ND 

2/2: 
.0060  -.0 

/  24 

NO 

0  /  2: 

ND 

/  24 

ND 

2  /  2: 
.017  -.0 

/  24 

ND 

9  /  2:" 

. 037  -  . : 

/  24 

NO 

0  /  2” 

ND 

/  24 

NO 

0  /  2’ 

NO 

/  24 

ND 

t  / 
.036 

/  24 

ND 

1  /  2 

.  014 

/  24 
016 

1  /  2 
.010 

/  24 

ND 

2  /  2'*- 
.019  -.O'* 

/  24 

ND 

2  /  2: 

.029  -.0* 

/  24 

ND 

0  /  2-2 

ND 

/  24 

ND 

0  /  2C 

ND 

/  24 

ND 

2  / 

.019  -.0: 

/  24 

ND 

1  /  2C 

.  023 

/  24 
004* 

.010  -.01 

/  24 

017 

0  /  2  c 

ND 

/  24 
ND 

1  /  2  c 

.01* 

/  21 

06 1 

ND 

/  24 

0 1 0 

1  '  2’ 

.  110 

/  2  4 

2  / 

230  .022  '.ufl 


24  o  /  2? 

NO  NO 
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TABLE  H  -  19 

CHARACTERIZATION  OF  EFFLUENTS 
ORGANIC  CHEMICALS  TENTATIVELY  IDENTIFIED  BY 
CLOSED  LOOP  STRIPPING  AND  GC/MS 
(Ccntinued ) 


EEMTP 
Finished 
Water 
Phase  IA 


EEMTP 
Finished 
Water 
Phase  IB 


EEWTP 
Finished 
Meter 
Phese  1 1 A 


WTP  I 
Finished 
Meter 


WTP  D 
F i ni shed 
Meter 


WTP  3 
Finished 
Meter 


Decenoic  Acid.  aethYl  ester 


No  of  Tiaes  Detected/No 

of 

Samples 

0 

/ 

9 

0 

/ 

6 

0 

/ 

10 

1  /  32 

0  / 

24 

0 

/ 

-c 

Renee  of  Concentrations 

ND 

ND 

ND 

.076 

ND 

ND 

Heneicosenoic  acid  aethYl 

ester 

No  of  Tiaes  Detected/No 

of 

Samples 

0 

/ 

9 

0 

/ 

6 

0 

/ 

10 

1  /  32 

0  / 

24 

0 

/ 

2-1 

Renee  of  Concentrations 

ND 

ND 

ND 

.022 

ND 

ND 

2-M*thvl  *ro*4noic  «.cid*  butvl  *st*r 

No  of  Tiaes  Detected/No 

of 

Samp  1 es 

0 

/ 

9 

0 

/ 

6 

-> 

/ 

10 

2/32 

2  / 

24 

4 

/ 

2‘: 

Renee  of  Concentrations 

ND 

ND 

.040  - 

-  .038 

.032  -  .23 

.030  - 

.  040 

.0032-. 

0* 

i-HethYleroevlbutanoate 

No  of  Tiaes  Detected/No 

of 

Samp 1 e  s 

0 

/ 

9 

0 

/ 

6 

0 

/ 

10 

0/32 

1  / 

24 

1 

/ 

2': 

Ranee  of  Concentrations 

NO 

ND 

ND 

ND 

.23 

,  040 

Octv I -2-prop.noate 

No  of  Tiaes  Detected/No 

of 

Samples 

0 

/ 

9 

0 

/ 

6 

0 

/ 

10 

0/32 

1  / 

24 

0 

/ 

2C 

Ranee  of  Concentrations 

NO 

ND 

ND 

ND 

.016 

ND 

Tridecanoic  acid  aethYl  ester 

No  of  Tiaes  Oetected/No 

of 

Samples 

0 

/ 

9 

0 

/ 

6 

0 

/ 

10 

1  /  32 

0  / 

24 

0 

/ 

2‘i 

Ranee  of  Concentrations 

ND 

ND 

ND 

.032 

ND 

ND 

Ethers 

1 > 1-Dodecanediol  diacetate 

No  of  Tiaes  Detected/No 

of 

Samples 

0 

/ 

9 

0 

/ 

6 

0 

/ 

10 

1  /  32 

0  / 

24 

0 

/ 

2: 

Ranee  of  Concentrations 
(Ethenvl oxy) isoctane 

ND 

ND 

ND 

.042 

ND 

ND 

No  of  Tiaes  Detected/No 

of 

Sampl es 

0 

/ 

9 

0 

/ 

6 

0 

/ 

10 

0/32 

0  / 

24 

1 

/ 

Ranee  of  Concentrations 

ND 

ND 

ND 

ND 

ND 

,011 

Nitriles 

Diehl oroacetoni tri  I  e 

No  of  Tiews  Detected/No 

of 

Samples 

0 

/ 

9 

0 

/ 

6 

0 

/ 

10 

1  /  32 

0  / 

24 

0 

/ 

-v 

Ranee  of  Concentrations 

I socyanoe thane 

NO 

ND 

ND 

.034 

ND 

ND 

No  of  Tiaes  Detected/No 

of 

Samples 

0 

/ 

9 

0 

/ 

6 

0 

/ 

10 

2/32 

0  / 

24 

1 

/ 

2*: 

Ranee  of  Concentrations 

ND 

ND 

ND 

.033  -  .033 

ND 

,  170 

Sulfur  containine  oreanic  compounds 

Dimethyl disul fide 

No  of  Tiaes  Detected/No 

of 

Samp 1 e  s 

0 

/ 

9 

0 

/ 

6 

0 

/ 

10 

1  /  32 

0  / 

24 

0 

/ 

2: 

Ranee  of  Concentrations 
Dimethyl trisulfide 

ND 

ND 

ND 

.080 

ND 

ND 

No  of  Tiaes  Detected/No 

of 

Samples 

0 

/ 

9 

0 

/ 

6 

0 

/ 

10 

1  /  32 

0  / 

24 

0 

/ 

2: 

Ranee  of  Concentrations 

ND 

ND 

ND 

.023 

ND 

NO 

'V 
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TABLE  H-20 

CHARACTERIZATION  OF  FINISHED  WATERS 
1 6  MARCH  1981  TO  13  FEBRUARY  1933 
AMES  TEST 


Det. 


Strein 


Vol  unit  FI  I  t.r.d 
in  Liters 


Specific 
Act  ivi  t 
(R.v.rtents 
Per  Liter) 


EEWTP  Finished  Weter 
(Phese  IA) 


••■>5  :: 1 
Cont i dence 
I n  t  e  r v»  t 


Mu  t-asen  i  c 
Ret  i  o 


3-Jun-1981 


9— Jun-1981 


ia-Jun-1981 


30— Jun-1981 


9— Jul-1981 


13-Jul-'l981 


22-Jut— 1981 


6-Au*-1981 


14-Au»— 1981 


21-Au»— 1981 


2S-Au»-1931 


4-See- 1931 


18-See- 1931 


23-See— 1931 


2-0ct-198I 


TA98 

79.  10 

6.T-3 

3.  17 

1.5 

TA9S+S9 

79.  10 

2.74 

9.  13 

1.4 

TA100 

79.  10 

36.40 

10.74 

1.7 

TA100+S9 

79.  10 

33.36 

24.31 

1 . 3 

TA98 

63.  10 

-.48 

2.34 

1.3 

TA9S+S9 

63.  10 

2.46 

6.40 

1 .  1 

TA100 

63.  10 

13.33 

19.34 

1.  1 

TA100+S9 

63.  10 

3.86 

16.  IS 

1.1 

TA98 

73.70 

.48 

5.93 

a  o 

TA98+S9 

73.70 

-1.23 

3.  99 

.  3 

TA100 

73.70 

21.06 

17.92 

1.4 

TA100+S9 

73.70 

-12.42 

23.67 

1.3 

TA98 

100.00 

-2.  23 

5.  13 

.6 

TA9S+S9 

100.00 

-4.  18 

3.36 

.  9 

TA100 

100.00 

19.73 

13.00 

1.5 

TA100+S9 

100.00 

6.63 

24.03 

1.5 

TA98 

103.00 

2.42 

2. 32 

1.4 

TA98+S9 

103.00 

N.  A. 

N.  A. 

N.  A, 

TA100 

103.00 

19.30 

*.04 

1.3 

TA100+S9 

103.00 

N.  A. 

N.  A. 

N.  A, 

TA98 

100.00 

3.13 

4.  19 

1.5 

TA98+S9 

100.00 

.  92 

1.41 

1.5 

TA100 

100.00 

24.48 

13.67 

1.3 

TA100+S9 

100.00 

2.  13 

7.93 

1 . 3 

TA98 

103.00 

2.93 

4.91 

1.3 

TA98+S9 

103.00 

2.59 

3.  12 

1.4 

TA100 

103.00 

23.44 

16.30 

1.5 

TA 100*89 

103.00 

12.38 

15.93 

1 .  3 

TA98 

38.90 

1.93 

3.44 

1.4 

TA98+S9 

38.90 

.93 

2.44 

1.7 

TAIOO 

38.90 

28.33 

S.  36 

2.  9 

TA100+S9 

88.90 

8.39 

10.74 

1.3 

TA98 

94.00 

-.34 

2.35 

1.3 

TA98+S9 

94.00 

-1.50 

3.  14 

l .  6 

TAIOO 

94.00 

-1.26 

3.40 

1.0 

TA100*S9 

94.00 

.96 

4.  42 

1 .  1 

TA98 

101.00 

1.56 

1.63 

1.6 

TA98+S9 

101.00 

1.46 

1.76 

1 . 5 

TAIOO 

101.00 

26.03 

3.21 

2  ■  3 

TA 1 00*S9 

101.00 

17.  13 

6. 02 

2.  ? 

TA98 

103.00 

3.24 

1.21 

-..o 

TA9S+S9 

103.00 

1.91 

1 . 4° 

1 . 3 

TAIOO 

103.00 

36.30 

3.  74 

TA100+S9 

103.00 

19.  33 

5.  73 

2.  4 

TA93 

100.00 

3.03 

1.23 

1  .* 

TA9S+S9 

100.00 

2.  23 

1 .  10 

1  .* 

TAIOO 

100.00 

23.  *7 

■17  . 

2.  4 

TA100+S9 

100. 00 

9 . 98 

*>  7  0 

1 . 5 

TA9S 

90.  00 

.31 

1 . 4'“' 

1  .  1 

TA93*S9 

90.00 

7* 

1.75 

1 . 5 

TAIOO 

90 . 00 

.  32 

4.  75 

1 .  1 

TA100+S? 

90.00 

2.33 

* 

1  .  1 

TA98 

*4.00 

.  32 

1.11 

1 . 2 

TA98+S9 

94.00 

1 . 46 

1 . 43 

1  .  3 

TAIOO 

*4.00 

2.  73 

2. .  1  7 

1  .  :: 

TA 100+39 

*4.00 

3.  27 

6.  17 

:  .5 

TA9S 

1 19.00 

.37 

1 .52 

1  .  3 

TA9S+S9 

1 1*.00 

.  27 

1  .  33 

1 . 0 

TAIOO 

I 1*.00 

N.  A. 

N.  A. 

N.  A, 

TA100+S9 

119. 00 

N.  A. 

N.  A. 

N.  A, 

H-0-90 
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TABLE  H-20 

CHARACTERIZATION  OF  FINISHED  HATERS 

16  MARCH  1931  TO  IS  FEBRUARY  1933 

AMES  TEST 
(Coni i nuod ) 

Specif ic 
Activitv 

Volume  Filtered  (Revertent* 

in  Liter*  Per  Liter) 

*.  -*  m  ■»  „  •  . 

-■>5  7.  1 
Conf i dence 

I  nt«rr  va  1 

i 

* 

.lijt.s.n  1  ■:  J 

Ra  t  i  o  jj 

S  “*  ’ 

EEHTP  Fini*hed  Weter 

(Ph*»«  IA»  continued) 

j 

_  _  j 

6-0ct-1931 

il 

TA9S 

114.00 

3.  13 

1 . 33 

2 .  v 

M 

TA98+S9 

1 14.00 

2.39 

2.  10 

1.7 

« 

TA100 

114.00 

15.46 

4.76 

2.1 

h 

TA100+S? 

114.00 

3.63 

3.01 

1.4  | 

■  13-0ct-l981 

I 

TA98 

91.00 

-.44 

2. 24 

1.2  f 

R 

TA93+S9 

91.00  ‘ 

-.22 

2.  24 

l . 

TA100 

91.00 

N.A. 

N.A. 

N.A. 

TA100+S9 

91.00 

N.  A. 

N.A. 

N.A.  * 

k.  22-0ct-l?8l 

* 

£ 

TA9S 

33.00 

2.23 

1.62 

1.9  • 

TA9S+S9 

83.00 

.73 

1.56 

1.4 

TA100 

83.00 

3.39 

3.93 

1.2  J 

Bj 

TA10O+S9 

33.00 

5.99 

3.73 

1.3 

B  29-0ct-1981 

V 

TA98 

110.00 

-.05 

.97 

1.4  .1 

Sj 

TA93+S9 

110.00 

.63 

1. 47 

1.3 

hK 

TA100 

110.00 

1.33 

4.36 

1.2  J 

Sj 

TA100+S9 

110.00 

-2.47 

3.05 

1.1 

m  5-Nov-1931 

• 

HH 

TA98 

107.90 

-6.99 

10.72 

•  7  , 

TA93+S9 

107.90 

-20.97 

24.54 

.6  , 

TA100 

.107.90 

3.61 

3.  15 

1.4 

1 

TA100+S9 

107.90 

1.39 

3.60 

1.3 

HE  10— Nov- 1981 

• 

Ev 

TA98 

'  33.30 

2.41 

2.  72 

1.4 

H 

TA93+S9 

33.30 

.59 

1.64 

i.i 

M 

TA100 

33.30 

10.33 

3.56 

i-i 

ra 

TA100+S9 

33.30 

11.32 

4.96 

1.6  « 

in  19— Nov— 1931 

« 

n 

TA98 

97.00 

.33 

1.53 

1.3  , 

TA9S+39 

97.00 

.66 

1.89 

1.1 

i  a% 

TA100 

97.00 

-3.38 

4.36 

1.0 

1  Ul 

TA100+S9 

97.00 

1.93 

7.34 

1.3  ! 

9  24-N0V-1981 

■ 

91 

TA93 

98.00 

'■  .94 

1.85 

1.7  j 

3 

TA98+S9 

98.00 

-.07 

1.35 

1.2 

3 

TA100 

98.00 

-4.33 

3.37 

#  o  ; 

3 

TA100+S9 

98.00 

3.44 

4.3? 

1.2 

S  lO-Doc-1981 

* 

15 

TA98 

94.60 

N.A. 

N.A. 

N.  A. 

u 

TA93+S9 

94.60 

N.A. 

N.A. 

N.A, 

■ 

TAIOO 

94.60 

N.A. 

N.A. 

N.A. 

TA100+S9 

94.60 

N.A. 

N.A. 

N.  A, 

§0  13-D.C-19S1 

Bn 

TA98 

64.30 

N.A. 

N.A. 

N.A. 

w\ 

TA93+S9 

64.30 

N.A. 

N.A. 

N.A. 

Sj 

TAIOO 

64.30 

N.A. 

N.A. 

N.A. 

El 

TA100+S9 

64.30 

N.A. 

N.A. 

N.A. 

By  22-D*c-1931 

H 

TA98 

33.30 

N.A. 

N.A. 

N.A. 

H 

TA9S+S9 

33.30 

N.A. 

N.A. 

N.A. 

■ 

TAIOO 

33.30 

N.A. 

N.A. 

N.A.  ] 

Jr 

TA 100+39 

33.30 

N.A. 

N.A. 

N.A.  J 

SS  29-D«c-1931 

■j 

TA98 

96.50 

.  92 

1 . 0 

>•  J  i 

•jA 

TA93+39 

96.50 

1.0 

1 . 60 

^7 

TAIOO 

96.  50 

10.31 

5.23 

1.5  j 

du 

TA 100+39 

96.50 

6.23 

4.45 

1  .  3  J 

S  3-J»n-t?32 

4 

TA98 

92.70 

.39 

.  33 

l .  ~  1 

Hj 

TA98+39 

92.70 

.53 

1 . 35 

i .  :■  i 

TAIOO 

92.70 

2.  96 

79 

U4 

N 

TA 100+39 

92.70 

2.  02 

4.  73 

i.i  1 

K  27-J»n-1982 

TA9S 

18.90 

.21 

4.64 

1.0 

Ik 

TA9S+S9 

18. 90 

.  63 

4 . 64 

i.i  •; 

N 

TAIOO 

13.90 

42 

27 . 36 

i  . 

w 

TA 100+39 

13.90 

.0 

120. 72 

1.0 

BN  o-Fob-1982 

n 

TA9S 

94.60 

3.51 

33.61 

i.i  ; 

HR 

TA93+39 

94 . 60 

- 1  . 53 

2  •  72 

E  -jttBw 

TAIOO 

94.60 

24.32 

■*<*! 

2 .  0 

TA 100+39 

°4. 60 

7.71 

5 . 06 

■  9-Fob- 1982 

2nd  Set) 

Bw 

TA98 

94.60 

.21 

1 . 0 9 

1.3 

B 

TA93+S9 

•*4.60 

. 

1.74 

1 . 7 

Eg 

TAIOO 

94.60 

4.65 

4.  1  1 

1.2  J 

mm 

TA100+S9 

*4 . 60 

2.  17 

3.  94 

1.1 

H- 0-91 


./.y.y 


;»&&: 
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TABLE  H-20 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1931  TO  13  FEBRUARY  1933 
AMES  TEST 
< Continued  > 


Date 


Strain 


Vo  1  dm*  Filtered 
in  Liters 


Speci f i c 
Activity 
(Revertants 
Per  Liter) 


16-Feb-1982 


23-Feb-1982 


24-Feb-19S2 


TA9S 
TA9S+S9 
TAIOO 
TAIOO* S9 

TA9S 

TA98+S9 

TAIOO 

TA100*S9 


EEWTP  Finished  Water 
(Phase  IA>  continued) 


106.00  N.A. 
106.00  N.A. 
106.00  N.A. 
106.00  N.A. 

106.00  N.A. 
106.00  N.A. 
106.00  N.A. 
106.00  N.A. 


TA9S 

TA98+S9 

TAIOO 

TA10O+S9 

2- Mar-19g2 

TA98 

TA98+S9 

TAIOO 

TA100+S9 

3- Mai — 1932 

TA98 
TA98+S9 
TAIOO 
TAIOO* S9 

9-Mar -1982 

TA98 

TA98+S9 

TAIOO 

TA100+S9 


117.30 

1.14 

117.30 

1.09 

117.30 

3.43 

117.30 

3.77 

102.20 

N.A. 

102.20 

N.A. 

102.20 

1.33 

102.20 

.39 

121.10 

1.93 

121.10 

N.A. 

121.10 

6.37 

121. 10 

N.A. 

37.10 

N.A. 

37.  10 

N.A. 

37.10 

3.93 

37.  10 

3.19 

Con f i dence 
Interval 


N.A. 

N.A. 

N.A. 

N.A. 

N.A. 

N.A. 

N.A. 

N.A. 

1.31 
1.  19 

4.31 
3.39 

N.A. 

N.A. 

3.39 

4.03 

.90 

N.A. 

2.60 

N.A. 

N.A. 

N.A. 

3.26 

4.93 


Mutasen  l  <: 
Ratio 


N.A. 

N.A. 

N.A. 

N.A. 


N.  A. 
N.A. 
N.A. 
N.A. 


1  . 
1  . 
1. 
1  . 

N. 
N. 
1  . 
1  . 

1  . 
N. 

N. 

N. 

N. 

1. 

1. 


to  Y  j  3>  J>  I >  m  X>  0  *-  —  x>  2>  w  to  to 


TABLE  H-20 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1931  TO  IS  FEBRUARY  1*83 
AMES  TEST 
(Continued) 


Vo  1 ume  F i 1 tered 
in  Liters 


Specific 
Activity 
(Revertants 
Per  Liter) 


95  7.  * 
Conf  i  dance 
Interva 1 


Mu  taeen  l  ■: 
Ratio 


EEWTP  Finished  Water 
(Phase  IB) 


17-H*r-l«S2 

TA9S 

83.30 

.43 

1.60 

TA98 

31.40 

-.33 

2.33 

TA98+S9 

33.30 

1.73 

1.28 

TA98+S9 

31.40 

.63 

1.  12 

TAIOO 

33.30 

9.25 

3.71 

TAIOO 

31.40 

2.46 

4.56 

TA100+S9 

33.30 

7.39 

3.26 

TA  100*39 

SI.  40 

2.02 

3.32 

24-«.r-l«82 

TA98 

3.30 

.36 

7.41 

TA98+S9 

3.30 

3.32 

6.37 

TAIOO 

3.80 

28.32 

24.30 

TAIOO  ■♦■39 

3.30 

26.67 

13.63 

70-n+r- 1*92 

TA9S 

73.70 

.33 

1.34 

TA98+S9 

73.  70 

2.93 

2.93 

TAIOO 

73.70 

6.  10 

4.27 

TA10O+S9 

73.70 

3.  17 

7.04 

3\-n*r-\*92 

TA98 

33.30 

1.34 

1.74 

TA98+S9 

33.30 

1.36 

1.63 

TAIOO 

33.30 

-3.26 

4.56 

TA 100*39 

33.30 

2.79 

4.31 

6-A.r- 1«82 

TA9S 

93.40 

.  13 

1.33 

TA98+S9 

98.40 

.64 

1.29 

TAIOO 

93.40 

.73 

4.20 

TA100+S9 

93.40 

3.33 

3.39 

7-A.r-l-»92 

TA98 

37.10 

.62 

1.63 

TA98+S9 

37.  10 

.41 

1.43 

TAIOO 

37.  10 

-1.54 

4.  IS 

TA10O+S9 

37.  10 

1.26 

4.46 

20-A.r-t982 

TA98 

37.  10 

-.43 

1.02 

TA98+S9 

37. 10 

-.02 

1.33 

TAIOO 

37.  10 

4.07 

3.  19 

TA100+S9 

87.  10 

.74 

5.  11 

21 -Apr- 1932 

TA93 

79.30 

.  13 

1.72 

TA98+S9 

79.30 

-.70 

1.  14 

TAIOO 

79.30 

3.43 

4. 79 

TA 100+39 

79.30 

-.  44 

5.03 

27-A.r- 1932 

TA98 

79.30 

1.64 

1.32 

TA98+S9 

79.30 

.33 

1.31 

TAIOO 

79.30 

2.44 

7.22 

TA100+S9 

79.30 

6.73 

4.  43 

23-Apr- 1 982 

TA98 

109.30 

-.03 

1.07 

TA93+S9 

109.30 

-.  12 

1 . 30 

TAIOO 

109.30 

3.73 

4.74 

TA100+S9 

109.30 

2.93 

4.  16 

4-Ma,~l932 

TA98 

37.  10 

.21 

1.56 

TA9S+S9 

37.  10 

3.  43 

1 V  .35 

TAIOO 

37.10 

-.93 

ti  77 

TA100+S9 

37.  10 

3.71 

4.95 

3-M.Y-1932 

TA93 

37.  10 

.  39 

1.04 

* 

TA93+39 

37.  10 

-.  67 

1.34 

TAIOO 

37.  10 

N.  A. 

N.  A. 

TA100+S9 

37.  10 

N.  A. 

N.  A. 

1  1 -War- 1932 

TA98 

37.  10 

.66 

2.  2° 

TA98+S9 

37.  10 

.  03 

’-o 

TAIOO 

37.  10 

N.  A. 

N.  A. 

TA100+S9 

37.  10 

N.  A. 

N.  A. 

I 2-Ma f- l °S2 

TA93 

90.80 

.01 

2.  47 

TA93+S9 

*0.  30 

.  21 

2.07 

TAIOO 

90 . 30 

- .  67 

4.31 

TA 100+39 

90.30 

-.33 

4.5S 

H-0-93 


TABLE  H-20 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1931  TO  13  FEBRUARY  1^33 
AMES  TEST 
<Cont  inued  > 


Specific 


Act i vi tv 

'■•5  V.  1 

Vo  1 ume  Filtered 

( Rever tan t s 

C  o  n  f  i  d  e  n  c  e 

Mutagenic 

Oat* 

Strain 

in  Liters 

Per  Liter) 

Interval 

Rati  >:< 

EEWTP  Finished 

Water 

(Phase  IB.  continued) 

13-M*y-1932 

TA98 

90.30 

29 

1 . 02 

1.0 

TA98+S9 

90.30 

-.  13 

1 . 49 

l . 

TA 100 

'  90.30 

3.  42 

3.66 

1.3 

TA100+S9 

90.30 

.69 

5.37 

1.3 

19-m*y-19S2 

TA9S 

109.30 

.  10 

1.05 

1.3 

TA98+S9 

109.30 

.  11 

.  99 

1  . 

TA100 

109.30 

1.76 

4.66 

1 . 4 

TA100+S9 

109.30 

.77 

3.39 

1 . 4 

23-M*v-l9S2 

TA9S 

73.70 

.0° 

1.37 

1  .  1 

TA93+S9 

73.70 

-1.03 

1.69 

1 . 0 

TA10C 

73.70 

1.20 

3.21 

1.0 

TA 100+39 

73.70 

-3.39 

3.57 

.  9 

26-M*y-19S2 

TA9S 

68.  10 

-.67 

1.17 

1  . 

TA93+S9 

68.  10 

-1.49 

2.  02 

1.0 

TA100 

63.  10 

-4.03 

5.64 

1.0 

TA  100+39 

68.  10 

-1.90 

4.71 

1  .  1 

2-J<jn-19S2 

TA98 

113.60 

-.  13 

1.39 

1 . 0 

TA98+S9 

113.60 

-.02 

1.33 

1.3 

TA100 

1 13.60 

-.72 

4.09 

■n 

TA 100+39 

113.60 

-3.65 

S.S5 

o 

13-Jun-19S2 

TA9S 

71.90 

6.64 

2.25 

3.  1 

TA93 

71.90 

•  22 

1.24 

1 .  1 

TA93+S9 

71.90 

1.33 

1.93 

1 . 3 

TA9S+S9 

71.90 

.86 

1.92 

1 . 2 

TA100 

71.90 

19.33 

6.93 

1.7 

TA100 

71.90 

-3.35 

5.  25 

#  © 

* 

TA100+S9 

71.90 

10.  14 

3.67 

1 . 4 

TA100+S9 

71.90 

-2.61 

4.64 

16-Jun-t9S2 

TA93 

106.00 

-.48 

1.23 

1  . 

TA93«*S9 

106.00 

.14 

1.42 

1.5 

TA100 

106.00 

.74 

4.  14 

1  .'*> 

TA100+S9 

106.00 

-.09 

2.34 

1 . 0 

22-Jun-1932 

TA93 

94 . 60 

-.03 

1.26 

1 . 2 

TA93+S9 

94.60 

-.94 

1 . 39 

1  .  1 

TA100 

94.60 

-.30 

3.77 

1 . 0 

TA100+S9 

94.60 

.  42 

3 .  .99 

1 .  1 

2«-Jyn-l?82 

TA98 

109.30 

.02 

.  -76 

1 . 2 

TA93+S9 

109.30 

.03 

.91 

i .  •:> 

TA100 

109.30 

.  72 

3.  16 

1.0 
i  .  l 

TA 100+39 

109.30 

1 . 44 

1.7° 

H-0-94 
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TABLE  H-20 

CHARACTERIZATION  OF  FINISHED  HATERS 
16  MARCH  1981  TO  18  FEBRUARY  1983 
AMES  TEST 
(Continued) 


Date 


Strain 


Specific 

Activity  93  7.  1 

Volume  Filtered  (Revertants  Confidence  Muteeenic 

in  Liter*  Per  Liter)  Interval  Ratio 


EEWTP  Finished  Water 
(Phase  IIA) 


28-Ju I - 1 982 


3-Au»-1982 


ll-Au#-1982 


18-Au»-1932 


31-Au»-1982 


l-S.m-1982 


14-S..-1982 


21-Sem— 1982 


22-Ser-1982 


6-0ct-l932 


19-Oct-1982 


2-Nov-1982 


16-Nov-1982 


30— Nov- 1982 


14-Dec -1982 


TA98 

90.80 

.  79 

1.31 

tel 

TA98+S9 

90.30 

-.34 

.67 

t  . 

TA100 

90.30 

2.72 

4.  10 

1.3 

TAIOO+S9 

90.80 

-2.43 

2.36 

1 . 

TA98 

68.  10 

.08 

1.32 

1 .  1 

TA98+S9 

68. 10 

-.30 

2.  13 

1 .  1 

TA100 

68. 10 

-.  10 

3.92 

t.O 

TAIOO+S9 

68.  10 

-.  19 

4.03 

1.0 

TA98 

87.10 

.36 

1.93 

1.1 

TA98+S9 

87. 10 

2.31 

1.31 

1.7 

TA100 

87.  10 

-2.33 

4.32 

l.  1 

TA100+S9 

37.  10 

-1.13 

3.  14 

.  9 

TA98 

98.  40 

.78 

1.93 

l.  1 

TA98.S9 

98.40 

1.23 

1.06 

1.3 

TAIOO 

98.40 

.63 

2.79 

1.1 

TA100+S9 

98.40 

.11 

4.20 

1.1 

TA98 

90.80 

.72 

1.28 

1.4 

TA98+S9 

90.80 

.42 

1.57 

1.2 

TAIOO 

90.80 

-1.33 

7.27 

1.2 

TA100+S9 

90.80 

-2.11 

5.67 

1.0 

TA98 

83.30 

.33 

.36 

1.3 

TA98+S9 

83.30 

1.21 

1.08 

1.3 

TAIOO 

33.30 

-.67 

6.06 

1.1 

TA100+S9 

83.30 

-.34 

4.63 

1.0 

TA98 

113.60 

.38 

1.67 

1.6 

TA98+S9 

113.60 

-.31 

.91 

1.0 

TAIOO 

113.60 

-.32 

3.44 

1. 

TA100+S9 

113.60 

-3.33 

2.39 

1.0 

TA98 

117.30 

.34 

1.73 

1.3 

TA98+S9 

117.30 

1.03 

1.31 

1.3 

TAIOO 

117.30 

3. 16 

2.36 

1.2 

TA10O+S9 

117.30 

1.04 

5.47 

1.2 

TA98 

83.30 

1.83 

1.34 

1.3 

TA98+S9 

33.30 

.91 

1.61 

1.4 

TAIOO 

83.30 

-1.54 

3.  14 

*  9 

TA100+S9 

33.30 

4.36 

3.21 

1.2 

TA98 

113.60 

-.87 

1.34 

1 .  1 

TA98+S9 

113.60 

1.07 

1.23 

1.3 

TAIOO 

113.60 

.43 

3.39 

1.3 

TA100+S9 

113.60 

.06 

4.73 

1 . 4 

TA93 

106. 00 

1.23 

1.52 

1 . 7 

TA98+S9 

106.00 

.32 

1.21 

1.  1 

TAIOO 

106.00 

3.36 

3.  22 

1.3 

TA100+S9 

106. 00 

3.37 

3.  42 

1.3 

TA98 

71.90 

1.51 

.  '32 

1.6 

TA9S+S9 

71,90 

1.31 

1.53 

1.4 

TAIOO 

71.90 

-1.77 

2.46 

1 . 

TA100+S9 

71.90 

2.64 

5.  47 

1 .  1 

TA98 

107.90 

-.67 

1 . 25 

TA98+S9 

107.90 

N.  A. 

N.  A. 

N.  A, 

TAIOO 

107.90 

-3.99 

2.74 

1 .  1 

TA100+S9 

107.90 

N.  A. 

N.  A. 

N.  A 

TA98 

33.30 

.93 

1 . 43 

1 . 3 

TA93+S9 

33.30 

1.73 

1.  13 

1.7 

TAIOO 

33.30 

2.31 

5.  76 

1.3 

TA100+S9 

33.30 

4.63 

5  ■  94 

1 . 4 

TA93 

56.30 

-.27 

1.01 

t  o 

TA93+S9 

36.30 

-.56 

1.53 

1 . 2 

TAIOO 

36.30 

4.93 

5.  33 

1 .  •? 

TA100+S9 

36.30 

1.34 

5.  74 

1.3 

H-0-95 


TABLE  H-20 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1*31  TO  13  FEBRUARY  1*83 
ATCS  TEST 
{Continued  > 


04 1* 


Strein 


Specif i c 
Activity 

Volume  Filtered  (Revertents 

in  Liters  Per  Liter) 


EEWTP  Fini*hed  Water 
(Phase  IIA»  continued) 


Confidence 
In  ter va 1 


Mutasem  c 
Re  1 1  o 


29-Dec- 1932 

TA98 

TA98+S9 

TAIOO 

TA100+S9 

1 1 -Jan- 1983 

TA98 

TA98+S9 

TAIOO 

TA100+S9 

25-Jan-19S3 

TA98 

TA9S+S9 

TAIOO 

TA100+S9 

7-Feb-19S3 

TA98 

TA98+S9 

TAIOO 

TA100+S9 

13-F«b-1983 

TA98 

TA98+S9 

TAIOO 

TA100+S9 


83.20 

-.47 

83.20 

-.99 

33.20 

-3.92 

83.20 

-2.43 

117. 30 

-.26 

117.30 

.  22 

117.30 

-5.41 

117.30 

-1.46 

49,20 

.99 

49.20 

-.24 

49.20 

-?.64 

49.20 

3.42 

33.00 

N.A. 

33.00 

N.A. 

53.00 

N.A. 

33.00 

N.A. 

71.90 

.33 

71.90 

1.0 

71.90 

N.A. 

71.90 

N.A. 

1.04 
t.  17 
3.31 
4.30 


.  9 
1.2 
1  . 
1.0 


.73 

.33 

3.24 

4.99 

2.  43 
2.  12 
7.11 
7.  IS 

N.A. 
N.  A. 
N.A. 
N.A. 

1.14 

1.30 

N.A. 

N.A. 


1.0 
1.  1 
1 . 
1 . 

1.7 

1.  1 

1 . 

N. 

N. 

N. 

N. 

1. 

1. 

N. 

N. 


3?  X>  O'  0*-  X>  I>  I>  --0 


Dat. 


TABLE  H-20 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  IS  FEBRUARY  1983 
AMES  TEST 
(Continued) 

Swcif  i  c 
Activity 

Volum.  Filt.r.d  (R.v.rtant* 

Strain  in  Litars  Par  Litar) 


WTP  1  Finifh.d  Watar 


Conf  x  danca 
Interval 


Mutas.n  i 
Pa  1 1  ‘ 


9-Jun-19Sl 


lS-Jun-1931 


9-Ju 1-1981 


1 6- Ju  1  - 1 98 1 


22-Jut -1981 


6-Au»-1981 


14-AUS-1931 


2I-Au»-19Sl 


2S-Au»-1931 


4-Sap- 1981 


18-Sap- 1931 


C3-S.P-1931 


2-0ct-l?31 


S-0ct-1981 


13-0ct-1931 


TA9S 

3.  SO 

74.77 

53.44 

1 . 7 

TA98.S9 

3.80 

-7.  13 

73.97 

1 . 0 

TAIOO 

3.  SO 

374.23 

532-40 

1.2 

TA100+S9 

3.80 

191.30 

717.60 

1.3 

TA9S 

4.00 

-69.98 

157.21 

~T 

TA9S+S9 

4.00 

36.  13 

193.26 

t  .  1 

TAIOO 

4.00 

162.23 

135.72 

1.2 

TA100+S9 

4.00 

111.23 

254.31 

l .  1 

TA98 

111.00 

34.26 

5.03 

«■;  t 

TA98+S9 

111.00 

N.  A. 

N.  A. 

N.A. 

TAIOO 

111.00 

127.72 

14.93 

3.2 

TA100.S9 

111.00 

N.  A. 

N.A. 

N.A, 

TA98 

105.00 

20.97 

4.  43 

-7 

TA98+S9 

103.00 

3.  19 

1.31 

2 . 

TAIOO 

103.00 

73.  10 

21.64 

2 . 0 

TAIOO -**39 

103.00 

26.22 

5.  15 

2.  0 

TA98 

90.00 

10.  16 

1.97 

2  •  -4- 

TA9S.S9 

90.00 

7.09 

4.51 

2 . 0 

TAIOO 

90.00 

34.72 

15.42 

2.  1 

TA100.S9 

90.00 

27.77 

12.72 

1.6 

TA98 

33.90 

12.37 

4.  16 

3.5 

TA98+S9 

38.90 

3.62 

2.37 

2.7 

TAIOO 

88.90 

62.23 

10.  14 

5. 4 

TA100+S9 

38.90 

21.20 

7.  )7 

1  .° 

TA98 

32.00 

17.42 

5.23 

7.3 

TA98+S9 

82.00 

9.28 

S.  30 

4.  1 

TAIOO 

32.00 

38.92 

9.34 

2.6 

TA100+S9 

82.00 

23.31 

7.99 

2.2 

TA93 

79.00 

17.41 

2.20 

5. 9 

TA93+S9 

79.00 

13. 13 

4.39 

4.  7 

TAIOO 

79.00 

16.43 

7.45 

l .  ° 

TA100+S9 

79.00 

3.97 

9 .  96  ' 

1.7 

TA9S 

90.00 

24. 32 

6.42 

3.  4 

TA93+S9 

90.00 

14.85 

6.  71 

5.  2 

TAIOO 

90.00 

30.34 

30.99 

4.2 

TA100+S9 

90.00 

43.70 

9.  14 

3.  ° 

TA98 

73.00 

26.39 

5.74 

3.2 

TA93+S9 

78.00 

32.  06 

3.77 

•r>  < 

TAIOO 

73.00 

34.52 

5.35 

3.  0 

TA100+S9 

73.00 

37.77 

6.55 

2.  4 

TA98 

91.00 

2.34 

1.73 

1 . 3 

TA93+S9 

91.00 

3.  11 

1 . 33 

2.  0 

TAIOO 

91.00 

13.23 

4 . 93 

1 . 6 

TA100+S9 

91.00 

6.36 

4.  12 

; .  3 

TA93 

92.00 

1 . 42 

2 . 0° 

i .  \ 

TA93+S9 

92.00 

-.  16 

2.  40 

i . : 

TAIOO 

92.00 

7.  14 

6 . 03 

1 . 4 

TA100+S9 

92.00 

2.90 

5.  44 

t  .  4 

TA9S 

37.00 

S.  43 

1.75 

1. 

TA9S+S9 

37.00 

3.63 

2.  45 

1.  *' 

TAIOO 

37 . 00 

N.  A. 

N.A. 

N.A. 

TA100+S9 

87.00 

N.  A. 

N.A. 

N.  A. 

TA93 

90.00 

4.  49 

/.,  O-. 

1 

TA93+S9 

90 . 00 

11.74 

2.91 

7: .  .j-. 

TAIOO 

90.00 

33.  43 

6 . 23 

2 .  3 

TA100+S9 

90.00 

20.  78 

5 . 02 

2. : 

TA93 

74.  00 

/-. 

2.64 

2.  4 

TA93+S9 

74.00 

2.  20 

1.13 

1  .  1 

TAIOO 

7  4  .  00 

N.  A. 

N.A. 

N.A. 

TA100+S9 

74.  00 

N.A. 

N.A. 

N.A. 

H-0-97 


TABLE  H-20 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1931  TO  13  FEBRUARY  1*33 
AMES  TEST 
( Coot  inusd ) 

Specific 

Activity  93  7. 

Volum.  Filtsrsd  (Rev.rtant*  Confidence  Muta.enic 

D«ts  Strain  in  Liters  Psr  Liter!  Interval  Ratio 

WTP  1  Finished  Water 
(conti nued ) 


22-0ct-1931 


27-0ct-l9Sl 


3— Nov- 1931 


10— Nov- 1931 


17-N0V-1981 


24-No v— 1981 


8— Dec-1981 


13— Dec-1981 


22-Dec-1981 


29— Dec-1981 


5-Jan-l982 


12-Jan-1932 


27- Jan- 1982 


2-Feb-l982 


10-Feb-1982 


TA98 

72.00 

7.73 

3. 37 

3.3 

TA9S+S9 

72.00 

7.08 

3.70 

3.  2 

TAIOO 

72.00 

13.37 

4.93 

1.5 

TA100+S9 

72.00 

13.20 

6.33 

1.6 

TA98 

33.00 

2.  63 

2.60 

2.0 

TA93+S9 

33.00 

3.76 

3.  20 

1.3 

TAIOO 

33.00 

20.63 

7.03 

1.3 

TA100+S9 

33.00 

9.34 

7.00 

1.4 

TA98 

60.60 

-.70 

7.77 

1.4 

TA98+S9 

60.60 

3.39 

3. 38 

1.8 

TAIOO 

60.60 

13.61 

7.41 

2.  4 

TA100+S9 

60.60 

14.23 

4.03 

2.  1 

TA98 

47.30 

3.  18 

3.00 

39 

TA93+S9 

47.30 

2.52 

7.22 

2.  1 

TAIOO 

47.30 

3.31 

10.26 

1.6 

TA100+S9 

47.30 

10.  17 

12.09 

1.6 

TA98 

72.00 

1.73 

2.30 

1.8 

TA98+S9 

72.00 

.73 

1.93 

1.  1 

TAIOO 

72.00 

-.93 

4.34 

1.1 

TA100+S9 

72.00 

4.93 

9. 38 

1.3 

TA98 

42.00 

.90 

2.  19 

1.7 

TA98+S9 

42.00 

-7.27 

3.39 

1.3 

TAIOO 

42.00 

-.37 

3.57 

1.1 

TA100+S9 

42.00 

2.37 

43.66 

1.4 

TA98 

37.00 

1.  IS 

1.14 

1.6 

TA98+S9 

37.00 

1.29 

1.06 

1.3 

TAIOO 

87.00 

7.37 

9.  IS 

1.4 

TA100+S9 

87.00 

3.07 

4.49 

1.  1 

TA98 

70.00 

N.  A. 

N.A. 

N.A. 

TA98+S9 

70.00 

N.  A. 

N.A. 

N.A. 

TAIOO 

70.00 

N.A. 

N.A. 

N.A, 

TA100+S9 

70.00 

N.  A. 

N.A. 

N.A. 

TA98 

94.60 

N.A. 

N.A. 

N.A. 

TA98+S9 

94.60 

N.A. 

N.A. 

N.A. 

TAIOO 

94.60 

N.A. 

N.A. 

N.A, 

TA100+S9 

94.60 

N.A. 

N.A. 

N.  A. 

TA93 

73.  40 

3.63 

1.32 

1.9 

TA98+S9 

73.  40 

.34 

1.88 

1 . 3 

TAIOO 

73.40 

11.16 

6.  11 

1.3 

TAIOO+S9 

73.40 

6.66 

3.34 

1.2 

TA98 

68.  10 

2.30 

2.  13 

1 . 7 

TA98+S9 

63.  10 

1.36 

2.03 

l .  3 

TAIOO 

63.  10 

3.23 

5.63 

1 . 3 

TA100+-S9 

63.  10 

-2.06 

.4,  ■; 

1  .  1 

TA98 

121. 10 

3.41 

.88 

2.3 

TA93+S9 

121.10 

-.34 

.  97 

■*> 

TAIOO 

121. 10 

6.  48 

3.06 

1 . 3 

TA100+S9 

121. 10 

3.06 

1 . 30 

1 . 4 

TA9S 

77.60 

-.36 

6 .  20 

1.2 

TA98+S9 

77.60 

■  *3 

3.32 

l.  4 

TAIOO 

77.60 

-4.34 

4 . 76 

1.0 

TA100+S9 

77.60 

-1.23 

7,  £9 

i  .  1 

TA9S 

139.20 

N.A. 

N.A 

N.A, 

TA9S+S9 

139.  20 

N.A. 

N.A. 

N.A. 

TAIOO 

139.20 

2.  20 

2.  24 

1  .  1 

TA100+S9 

139.20 

1.63 

1.34 

1  •  2 

TA93 

33.  30 

3.33 

1 . 66 

2.2 

TA93+S9 

33 .30 

.*6 

2.  20 

1.2 

TAIOO 

33.30 

11.34 

3.91 

1 . 4 

TA100+S9 

33.  30 

1.39 

4 . 30 

1  .  1 
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TABLE  H-20 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1991  TO  19  FEBRUARY  1993 
AMES  TEST 
(Continued ) 


Volume  Filtered 
in  Liters 


Specific 
Activity 
(Rever tents 
Per  Liter) 


Conf  i  dene* 
Interval 


Mutaeemc 

Ratio 


WTP  1  Finished  Water 
( continued) 


16— Feb-1982 


23-Feb-1992 


24-Feb-1982 


2-Mar -1992 


3-Har-19S2 


10— Mar-1982 


16-Mar -1982 


17-Mar -1982 


23-Mer-19S2 


24-Mar -1932 


30-Mar -1982 


31-Mar-1982 


6-Apr-l°S2 


7-Aer-l»82 


IO-Apr-r’82 


TA98 

TA9S+S9 

TA100 

TA100+S9 

TA98 

TA98+S9 

TA100 

TA10O+S9 

TA98 

TA98+S9 

TA100 

TA100+S9 

TA98 

TA98+S9 

TA100 

TA100+S9 

TA98 

TA98+S9 

TAIOO 

TA100+S9 

TA98 

TA98+S9 

TAIOO 

TA100+S9 

TA98 

TA9S+S9 

TAIOO 

TA100+S9 

TA98 

TA98+S9 

TAIOO 

TA100+S9 

TA98 

TA9S+S9 

TAIOO 

TA100+S9 

TA98 

TA98+S9 

TAIOO 

TA100+S9 

TA98 

TA98 

TA93+S9 

TA98+S? 

TAIOO 

TAIOO 

TA100+S9 

TA100+S9 

TA98 

TA99+S9 

TAIOO 

TA100+S9 

TA93 
TA9S+39 
TA 1 00 
TA 100+39 


106.00 

106.00 

106.00 

106.00 

109.90 

109.90 

109.30 

109.90 


113.60 

113.60 

113.60 

113.60 


121.10 

121.10 

121.10 

121.10 


109. 30 
109. 30 
109.30 
1 09 . 30 


TA°8 

37.  10 

5.  17 

1 .5C' 

3 . 0 

TA*3+S* 

37.  10 

3.  55 

1 . 32 

1 . 7 

TAIOO 

37.  10 

l*.  0* 

4.12 

1 

TA100+3* 

37.  10 

6. 7?. 

3.01 

1 . 4 

TA*8 

*0.  30 

2 .  03 

.  *3 

1 

TA*S+S* 

*0.  30 

1.61 

1 . 47 

1 . 4 

TAIOO 

*0.30 

3.  63 

2.  43 

1 . 2 

TA100+S* 

*0.30 

2.  *6 

5.  72 

1  .  1 

•Jt  t  j  O'  (o  io  t  j  o  w  &  ~  •-  r  j  a  m  *  m  c»  m  •  r  >  w  o  to  u  3>  d  *-  j>  i>  <•  i>  i>  u  u  vi  ij  *>  rj 


TABLE  H-20 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1931  TO  IS  FEBRUARY  1933 
AMES  TEST 
(Cent  inued) 

Specific 

Activity  95  %  * 

Volume  Filtered  (Revertants  Cont i dance  Mutasenic 

Data  Strain  in  Liters  Par  Liter)  Interval  Ratio 


WTP  1  Finished  Watar 
(continued ' 


21 -Apr -l 932 


27-Apr-19S2 


27— Apr— 1932 


28— Apr -1932 


«-Mav- 1982 


5-May- 1932 


1  l-Mav-1982 


12-Mav-1982 


1 3-Mav- 1 982 


19-May- 1982 


25-May- 1982 


26-Mav- 1932 


2-Jun-19S2 


15-Jun- 1932 


16-Jun- 1 932 


TA93 

109.30 

2.49 

1.23 

2.3 

TA98+S9 

109.30 

.61 

.39 

1.3 

TAIOO 

109.30 

.30 

4.53 

1.0 

TA100+S9 

109.30 

.59 

3.21 

1 .  1 

TA98 

102.20 

2.55 

.77 

1.9 

TA93+S9 

102.20 

1.34 

1.33 

1.4 

TAIOO 

102.20 

6.96 

3.21 

1.3 

TA100+S9 

102.20 

5. 14 

5.27 

1.4 

sat) 

TA98 

109.30 

5.23 

2.  1 1 

3.0 

TA93+S9 

109.30 

4.  14 

1.49 

■*>  •*> 

TAIOO 

109.30 

10.95 

3.  12 

1.5 

TA100+S9 

109.30 

9.66 

3.20 

1.6 

TA9S 

113.60 

1.46 

.65 

1.5 

TA9S+S9 

113.60 

.37 

1.45 

1.2 

TAIOO 

113.60 

3.52 

3.45 

1.2 

TA10O+S9 

115.60 

.71 

3.91 

1.3 

TA98 

113.60 

3.96 

1.29 

2.9 

TA98+S9 

113.60 

3.20 

12.73 

3.0 

TAIOO 

113.60 

9.  13 

3.39 

1.6 

TA10O+S9 

113.60 

6.97 

3.98 

1.4 

TA98 

113.60 

1.73 

1.27 

1.3 

TA98+S9 

113.60 

3.66 

11.77 

5.  9 

TAIOO 

113.60 

9.38 

3.05 

1.6 

TA100+S9 

113.60 

3.  19 

4.24 

1.2 

TA98 

102.20 

5.01 

1.44 

3.6 

TA98+S9 

102.20 

4.  19 

1.27 

2a  9 

TAIOO 

102.20 

13.  17 

4.39 

1.3 

TA10O+S9 

102.20 

3.53 

3.08 

1.5 

TA98 

94.60 

4.64 

1.23 

3.  1 

TA98+S9 

94.60 

1.69 

1.62 

1 . 7 

TAIOO 

94.60 

3.  79 

4.70 

1.5 

TA100+S9 

94.60 

5. 10 

3.34 

1.3 

TA98 

56.30 

2.63 

2.37 

1.5 

TA98+S9 

56.30 

.32 

3.02 

1 . 3 

TAIOO 

56.30 

.20 

5.33 

1.0 

TA 100+39 

56.80 

-3.43 

6.45 

1 . 

TA98 

90.80 

-.  12 

.73 

1 . 3 

TA93+S9 

90.30 

-1.  13 

1.  13 

1 . 

TAIOO 

90.30 

10.03 

3.61 

1.5 

TA100+S9 

90.30 

5.93 

5.43 

1 . 4 

TA  3 

1 13.60 

.63 

1.22 

1 . 5 

TA93+S9 

1 13.60 

19 

1.24 

1  •  2 

TAIOO 

1 13.60 

1 . 30 

1 . 34 

1 . : 

TA100+S9 

113.60 

1.96 

2.16 

1 . 1 

TA98 

71.90 

-.77 

1  .a® 

.  0 

TA93+S9 

71.90 

-.65 

2.17 

TAIOO 

71.90 

3 . 5-9 

3 .  °2 

1 . 1 

TA100+S9 

71.90 

1.67 

4.04 

1 . 1 

TA98 

75.70 

3.  77 

1 . 32 

TA93+S9 

75.  70 

1.52 

1.94 

l .  3 

TAIOO 

75.  70 

10.  47 

6  •  0  2 

1 .  !' 

TA100+S9 

75.70 

4.  15 

6.  59 

1 .  1 

TA93 

94.60 

6.  1  1 

1  .  36 

TA9S+S9 

94.60 

2 . 2° 

2 .  05 

'•  r  < 

TAIOO 

94.60 

6 . 76 

3.  47 

1 . : 

TA 100+39 

94.60 

6.  14 

4.92 

1  .  :• 

TA98 

°3.70 

1 5 .  ’>5 

1 . 64 

-a  .  O 

TA9S+39 

92.  70 

1 0 .  70 

1.  M 

4. 4 

TAIOO 

92.  70 

22-  on 

4.24 

2.  1 

TAIOO+S^ 

92.  70 

1  2.  43 

3  ■  °3 

1 . 7 

H-0-100 
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table  H-20 

CHARACTERIZATION  OF  FINISHED  HATERS 
16  MARCH  1631  TO  13  FEBRUARY  1633 
AMES  TEST 
( Continued ) 


S.*citic 

Activity  63  •/.  * 


Volume  Filt*r*d 

( R*v#r tints 

Conf  i dance 

Mutasen  1  •: 

Oat* 

Strain 

in  Lit«r» 

P«r 

Liter ) 

In  t*rv« 1 

Ratio 

HTP  l  Finished 

Hater 

(continued  > 

22-Jun-l°82 

TA98 

106.00 

1.33 

1.49 

1.3 

TA98+S9 

106.00 

.63 

1.13 

1 . 3 

TA100 

106.00 

2.37 

3.61 

1 . 2 

TA100+S9 

106.00 

.73 

2.64 

1 .  1 

23-Jun-19S2 

TA98 

73.70 

6.08 

1.42 

3.  1 

TA98+S9 

75.70 

4.09 

1.36 

2.0 

TAIOO 

73.70 

9.01 

4.13 

1.3 

TA100+S9 

73.70 

3.  16 

4.31 

1.4 

29-Jun-1982 

TA98 

71.90 

2.  13 

1.09 

1.3 

TA98+S9 

71.90 

1.  10 

1.33 

1.2 

TAIOO 

71.90 

3.49 

3.67 

1.2 

TAIOO+S9 

71.90 

1.43 

4.40 

1.  1 

7-Jul  -1932 

TA98 

98.40 

1.93 

1.61 

1.6 

TA98*S9 

98.40 

-.  16 

1.63 

1.4 

TAIOO 

98.40 

-.41 

2.  99 

1 .  1 

TA100+S9 

98.40 

.21 

3.  17 

1.  1 

13-Jo1-1982 

TA98 

71.90 

1.76 

1.91 

1.6 

TA98+S9 

71.90 

-.23 

1.37 

1 .  1 

TAIOO 

71.90 

1.17 

3.30 

1.0 

TA10O+S9 

71.90 

2.32 

3.83 

1 .  1 

1 4— Ju 1-1 982 

TA98 

113.60 

1.73 

.98 

1 .3 

TA9S+S9 

113.60 

1.09 

.37 

1.4 

TAIOO 

113.60 

3.21 

2.20 

1.2 

TA100+S9 

113.60 

2.33 

3.30 

1.2 

20— Ju 1-1982 

TA98 

83.30 

.49 

.70 

1 .2 

TA9S+S9 

83.30 

1.42 

1.41 

1.5 

TAIOO 

83.30 

-1.13 

6.09 

1.2 

TA100+S9 

83.30 

1.14 

3.35 

1.0 

3-Au*-1982 

TA98 

83.30 

2.39 

1.30 

1.7 

TA98+S9 

33.30 

-.07 

1.19 

l.  1 

TAIOO 

83.30 

3.22 

3.69 

1 .  1 

TA100+S9 

33.30 

.47 

3.27 

1.0 

13-Au»— 1982 

TA98 

33.30 

2.32 

1.36 

1.8 

TA93+S9 

33.30 

.46 

1.23 

1.2 

TAIOO 

83.30 

10.37 

3.30 

1.3 

TA100+S9 

33.30 

5.42 

3.  23 

1.2 

14-S..-1982 

TA98 

106.00 

4.  10 

1.61 

3.  1 

TA9S+S9 

106.00 

2.63 

1.23 

1.9 

TAIOO 

106.00 

14.03 

3.34 

1.7 

TA100+S9 

106.00 

3.39 

3.31 

1.4 

21-S**-29®2 

TA98 

106.00 

2.01 

1.43 

1 .6 

TA9S+S6 

106.00 

2.36 

1.61 

1 . 7 

TAIOO 

106. 00 

7.11 

3.64 

1 . 3 

TA100+S9 

106.00 

7.64 

•-»  #  07 

1 . 4 

22-3..-1982 

TA98 

132.30 

-.01 

2 . 28 

1  . 

TA98+S9 

132.30 

3.39 

. ,:>0 

1 . * 

TAIOO 

132.30 

17.60 

10.82 

1.3 

TA100+S9 

132.30 

19.33 

2.09 

2.  5 

6-0et-1982 

TA9S 

94.60 

2.94 

1.73 

•-> 

TA93+S9 

94.60 

2.75 

1.23 

2.  0 

TAIOO 

94 . 60 

13.03 

4.33 

1.8 

TA100+S9 

94.60 

5.  44 

1.2 

I 9-0c  t- 1 932 

TA98 

113.60 

4.33 

.73 

4.2 

TA93+S9 

1 13.60 

2 .  93 

1 . 40 

2.  3 

TAIOO 

1 13.60 

22.33 

2 .  48 

2.5 

TA100+S9 

1 13.60 

3 . 32 

4 .  °8 

1 . 5 

2-Nov-l?S2 

TA93 

79.  50 

-.21 

1 . 60 

1.3 

TA93+S9 

76.50 

69 

1 . 22 

.  ’ 

TAIOO 

76.50 

5.80 

4 .  46 

1.2 

TA 100+89 

76.50 

2.  43 

3.  41 

l .  1 

H- 0-101 
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table  H-20 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1931  TO  IS  FEBRUARY  1933 
AMES  TEST 
<  Cont l nu.d ) 


Vo  1  urn*  Filtered 
In  Liter. 


S.ecific 
Activity 
(Revertants 
Par  Liter) 


93  •/.  1 

Coot  l  dene® 
Interval 


Mutavem,; 

Ratio 


WTP  1  Finished  Water 
(continued ) 


16— Nov- 1932 


30— Nov- 1932 


14-Dec- 1982 


11 -Jan- 1933 


23- Jan- 1983 


7-Fa b- 1933 


13-Fab-1983 


TA98 

113.60 

9.  13 

1.93 

5.0 

TA9S+S9 

113.60 

N.  A. 

N.A. 

N.A. 

TAIOO 

113.60 

21.62 

3.  1 1 

2.  2 

TA100+S9 

113.60 

N.A. 

N.A. 

N.A, 

TA98 

90.30 

1.07 

1.22 

1.4 

TA9S+S9 

90.30 

2.  15 

1.01 

2.  0 

TAIOO 

90.30 

3.94 

3.05 

1 . 3 

TA100+S9 

90.30 

5.33 

2.23 

1.3 

TA98 

63.  10 

6.63 

3.23 

2.2 

TA9S+S9 

63.  10 

3.  32 

2.35 

2.5 

TAIOO 

63.  10 

23.56 

3.13 

1.* 

TA100+S9 

63.  10 

11.20 

6.29 

1.3 

TA93 

107.90 

.05 

1.00 

1.3 

TA93+S9 

107.90 

-.  16 

.45 

1.2 

TAIOO 

107.90 

16.30 

7.42 

1.7 

TA100+S9 

107.90 

2.07 

6.79 

1.1 

TA98 

33.30 

7.66 

1.31 

4.2 

TA98+S9 

33.30 

3.29 

2. 10 

3. 3 

TAIOO 

33.30 

9.05 

5.54 

1.4 

TA100+S9 

33.30 

9.04 

4.3S 

1.5 

TA98 

49.20 

N.A. 

N.A. 

N.A, 

TA98+S9 

49.20 

N.A. 

N.A. 

N.A. 

TAIOO 

49.20 

N.A. 

N.A. 

N.A. 

TA100+S9 

49.20 

N.A. 

N.A. 

N.A 

TA98 

63. 13 

1.11 

.99 

1.5 

TA98+S9 

63.  13 

1.57 

1.51 

1.6 

TAIOO 

63. 13 

N.A. 

N.A. 

N.A, 

TA100+S9 

63.  13 

N.A. 

N.A. 

N.A 

TABLE  H-20 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1091  TO  13  FEBRUARY  1933 
AMES  TEST 
(Continu.d ) 


Sx.eific 

Activity  95  2  * 

Voluni.  Filt.r.d  (R.v.rt.nt*  Confid.nc.  Mut*»anic 


D»t. 

Strain 

in  Lit.r* 

Per  Liter) 

Interval 

Rati  <:• 

WTP  2  Fini*h.d 

Water 

13-Jun-1981 

TA93 

4.00 

-32. 66 

97.32 

.3 

TA98+S9 

4.00 

14.67 

169.42 

1 . 

TA100 

4.00 

-47.39 

226.06 

1.2 

TA100+S9 

4.00 

237.03 

255.61 

1 . 2 

29-.Jun-19sl 

TA98 

100.00 

19.30 

6.22 

2.  6 

TA98+S9 

100.00 

9.34 

6.39 

1.3 

TA100 

100.00 

119.49 

3.70 

3.  ,r' 

TA100+S9 

100.00 

42.08 

22.  38 

2.0 

9- Ju 1-1 93 1 

TA98 

111.00 

30.97 

2.53 

3.7 

TA98+S9 

111.00 

N.  A. 

N.A. 

N.A. 

TAIOO 

111.00 

178.30 

15.63 

4.  3 

TA100+S9 

111.00 

N.A. 

N.A. 

N.A. 

16-Ju 1-1931 

TA9S 

37.00 

43.56 

7.71 

4.7 

TA93+S9 

87.00 

4.93 

3.01 

3.5 

TAIOO 

87.00 

151.62 

18.63 

2.3 

TA100+S9 

87.00 

56.23 

6.72 

2.  7 

22-Ju 1-1981 

TA98 

77.40 

18.39 

2.68 

3.6 

TA98+S9 

77.40 

5.01 

5.  15 

1.6 

TAIOO 

77.40 

105.45 

6.55 

3.0 

TA10O+S9 

77.40 

32.23 

16.08 

1 . 6 

6-Au«-1981 

TA98 

38.93 

6.08 

2,03 

2.  4 

TA98+S9 

88.93 

3.50 

.78 

2.0 

TAIOO 

88.93 

16.56 

10.90 

->  «; 

TA10O+S9 

98.93 

-2.02 

5.05 

1.2 

14— Au»— 1981 

TA98 

90.00 

5.71 

4.  13 

T*  V 

TA98+S9 

90.00 

-.54 

2.75 

1.9 

TAIOO 

90.00 

31.51 

4.74 

2.5 

TA100+S9 

90.00 

15.83 

7.  13 

1.9 

21-Au»-1981 

TA98 

64.00 

3.07 

2.42 

1.6 

TA98+S9 

64.00 

.26 

2.50 

. 

TAIOO 

64.00 

3.38 

10.33 

1.6 

TA100+S9 

64.00 

4.73 

3.38 

1.4 

28-Au»-1981 

TA98 

94.00 

13.52 

2.40 

■1  ^  7 

TA98+S9 

94.00 

13.32 

3.46 

3.2 

TAIOO 

94.00 

41.76 

5.24 

3.5 

TA100+S9 

94.00 

27.73 

4.53 

2.9 

4— S..— 1981 

TA93 

99.00 

41.33 

6.29 

14.3 

TA98+S9 

99.00 

25.38 

2.73 

3.  9 

TAIOO 

99.00 

70.24 

10.30 

4.2 

TA100+S9 

99.00 

55. 7S 

14.67 

3 . 6 

13-S..-I°81 

TA93 

36.00 

2.08 

1 . 96 

1 . 6 

TA93+-S9 

36.00 

-3.  1 1 

l .  69 

1 . 3 

TAIOO 

36.00 

7.  56 

4  •  63 

1.3 

TA100+S9 

36.00 

3.23 

5.76 

1 .  1 

2S-S..-1931 

TA9S 

36.00 

5.73 

2. 69 

1.9 

TA98+S9 

36.00 

2.  18 

3.64 

1 . 4 

TAIOO 

36.00 

19.74 

9.  70 

1.7 

TA100+S9 

36.00 

14.29 

7.66 

1.3 

2-0ct-198l 

TA93 

93.00 

12.56 

2.86 

4.6 

TA93+S9 

93.00 

7.83 

2.31 

2 . 6 

TAIOO 

93.00 

N.A. 

N.A. 

N.A. 

TA100+S9 

93 . 00 

N.A. 

N.A. 

N.A. 

6-0ct-19Sl 

TA98 

36.00 

7.37 

2 .  06 

2.  :=! 

TA98+S9 

36.00 

4. 3° 

2.  08 

1 .  * 

TAIOO 

36.00 

43.36 

9.94 

TA100+S0 

36.00 

20.  70 

/. 

«• 

13-0ct-19Sl 

TA9S 

93.00 

*.56 

2.38 

4.  1 

TA93*S9 

*5.00 

4 .  *»6 

2 . 22 

1  .* 

TAIOO 

93.00 

N.A. 

N.A. 

N.  A. 

TA I 00+39 

95.00 

N.A. 

N.A. 

N.A. 

H-0-103 


TABLE  H-20 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1931  TO  13  FEBRUARY  1933 
AMES  TEST 
I  Cofit  inuad  > 


Vo  1 ume  Fi ! tarad 
in  Litari 


SMCific 
Activitv 
<Ravartants 
Par  Litar) 


Conf idanca 
I  ntarva  1 


Mu ta3«n x < 

Ratio 


WTP  2  Fini.had  Watar 
(conti nued ) 


22— Oct-1981 


27-0ct— 1981 


5— Nov— 1981 


lO-Nov-1981 


17— Nov— 1981 


24-No v-1931 


8-0«c-1981 


15— Dac-1931 


22-Dac-1981 


29-Dac-19Sl 


12-Jan-1932 


2-Fab-l982 


9— Fab-1932 


16— Fab-1982 


23-Fab-1992 


TA98 

68.00 

10.37 

4.30 

3.  1 

TA98+S9 

63.00 

12.35 

6.60 

3.  1 

TAIOO 

63.00 

14.31 

7.63 

1.3 

TA100+S9 

63.00 

14.41 

14.94 

1  a  3 

TA98 

101.00 

9.27 

2.31 

5.4 

TA98+S9 

101.00 

3.33 

1.75 

4.5 

TAIOO 

101.00 

31.23 

6.43 

2.4 

TA100+S9 

101.00 

16.01 

4.73 

1.9 

TA98 

37.  10 

2.  16 

2.57 

1  a  4 

TA98+S9 

37.  10 

.53 

2.  14 

1.0 

TAIOO 

37.  10 

-2.63 

7.21 

1.2 

TA100+S9 

87.  10 

1.22 

4.77 

1.3 

TA98 

58.70 

-7.30 

19.08 

1.  1 

TA98+S9 

58.  70 

-19.08 

10.37 

•  6 

TAIOO 

58.70 

3.12 

5.63 

1.3 

TA100+S9 

58.  70 

2.76 

7.91 

1.5 

TA98 

57.00 

3.98 

2.64 

2.  4 

TA98+S9 

57.  00 

4.25 

3.33 

1.6 

TAIOO 

57.00 

16.99 

4.47 

1.3 

TA10O+S9 

57.00 

9.02 

11.10 

1.4 

TA98 

57.00 

1.17 

2.24 

1-6 

TA99+S9 

57.00 

.35 

3.52 

1.2 

TAIOO 

57.00 

-6.  IS 

4.24 

1.0 

TA10O+S9 

57.00 

5.45 

12*74 

1.4 

TA9S 

97.00 

1.19 

1.12 

1.7 

TA98+S9 

97.00 

3.07 

1.72 

1.9 

TAIOO 

97.00 

5.75 

4.31 

1.2 

TA100+S9 

97.00 

4.95 

2.74 

1.2 

TA98 

90.30 

N.A. 

N.A. 

N.A. 

TA98+S9 

90.30 

N.A. 

N.A. 

N.A. 

TAIOO 

90.30 

N.A. 

N.A. 

N.A. 

TA100+S9 

90.30 

N.A. 

N.A. 

N.A. 

TA98 

92.70 

N.A. 

N.A. 

N.A. 

TA98+S9 

92.70 

N.A. 

N.A. 

N.A. 

TAIOO 

92.70 

N.A. 

N.A. 

N.A. 

TA100+S9 

92.70 

N.A. 

N.A. 

N.A. 

TA9S 

64.30 

2.  42 

1.30 

1.5 

TA98+S9 

64.30 

1.29 

1.42 

1 . 3 

TAIOO 

64.30 

7.61 

3.05 

1.2 

TA100+S9 

64.30 

1.60 

7.27 

1.0 

TA98 

1 13.60 

4.00 

.36 

3 .  'll 

TA98+S7 

113.60 

4. 33 

.39 

4.2 

TAIOO 

113.60 

7.32 

4.  13 

1  a  4 

TA100+S9 

113.60 

7.05 

2.53 

1  a  4 

TA98 

53.  00 

5.43 

95 . 63 

1.3 

TA98+S9 

53.00 

N.A. 

N.A. 

1.2 

TAIOO 

53.00 

7.45 

13.01 

1.  1 

TA 100+39 

53.00 

5.36 

5.  34 

1.2 

TA93 

60.60 

9.  43 

29.  57 

1 . 3 

TA93+S9 

60.60 

3.  33 

305.66 

1 .  1 

TAIOO 

60.60 

35.67 

16.°0 

1 . 4 

TA 100+39 

60.60 

24.40 

43.01 

2 . 3 

TA98 

62.40 

N.A. 

N.A. 

N.A. 

TA93+39 

62.  40 

N.  A. 

N.  A. 

N.A. 

TAIOO 

62.  40 

N.A. 

N.A. 

N.  A. 

TA 1 00+3° 

62.  40 

N.A. 

N.A. 

N.  A. 

TA98 

71.90 

N.A. 

N.A. 

N.A. 

TA98+39 

71.90 

N.A. 

N.A. 

N.A, 

TAIOO 

71.90 

N.A. 

N.A. 

N.A. 

TA 100+39 

71.90 

N.A. 

N.A. 

N.A. 

H- 0-1 04 
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TABLE  H-20 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1931  TO  13  FEBRUARY  1983 
AMES  TEST 
(Continued) 

Sr.ciFic 

Activity  95  7.  * 

Volum.  Filtered  (Revertants  Confidence  Muta.eruc 

Date  Strain  in  Liters  Per  Liter)  Interval  Ratio 


WTP  2  Finished  Water 
<  continued) 


24-Feb-1982 

TA98 

79.50 

2.91 

2.  13 

1.9 

TA9S+S9 

79.50 

1.57 

1.20 

1.4 

TAIOO 

79.50 

.  10.72 

5.34 

1.4 

TA100+S9 

79.50 

7.36 

6.24 

1 . 3 

2— Mar -1932 

TA98 

79.50 

3.36 

1.75 

2.  1 

TA98+S9 

79.50 

1.53 

1.03 

1.4 

TAIOO 

79.50 

16.61 

7.61 

1.6 

TA100+S9 

79.50 

9.00 

6.56 

1.4 

3-Mar- 1982 

TA98 

98.40 

4.79 

1.57 

2.  6 

TA98+S9 

98.40 

N.A. 

N.A. 

N.A. 

TAIOO 

98.40 

10.30 

3.52 

1.5 

TA100+S9 

98.40 

N.A. 

N.A. 

N.A. 

9-Mai — 1982 

TA98 

94.60 

N.A. 

N.A. 

N.A. 

TA98+S9 

94.60 

N.A. 

N.A. 

N.A. 

TAIOO 

94.60 

1.26 

4.82 

1.  1 

17-Mar -1932 

TA100+S9 

94.60 

1.33 

4.31 

1.1 

TA98 

33.30 

.96 

1.88 

1.2 

TA98+S9 

33.30 

1.57 

2.03 

1.5 

TAIOO 

83.30 

9. 16 

2.76 

1.4 

TA100+S9 

33.30 

6.59 

5.01 

1.3 

20-Mar-19S2 

TA93 

83.30 

2.68 

1.43 

1.7 

TA98+S9 

33.30 

1.16 

1.64 

1.4 

TAIOO 

33.30 

2.82 

2.30 

1.  1 

TA10O+S9 

83.30 

9.80 

6.57 

1.4 

24-Mar- 1982 

TA98 

102.20 

2.50 

2.05 

1.7 

TA98+S9 

102.20 

2.94 

.87 

2.0 

TAIOO 

102.20 

3.81 

3. 13 

1.4 

TA100+S9 

102.20 

5.37 

5.77 

1.4 

30-Mar -1982 

TA98 

106.00 

.63 

1.25 

1.4 

TA93+S9 

106.00 

1.59 

1.51 

1 . 6 

TAIOO 

106.00 

2.11 

3.17 

i.  i 

TA100+S9 

106.00 

5.22 

6.22 

1.4 

31 -Mar- 1982 

TA98 

37.  10 

6.94 

1.52 

3.3 

TA93+S9 

37.  10 

3.34 

1.67 

3.  1 

TAIOO 

37.  10 

11.39 

4.95 

1.6 

TA100+S9 

37.  10 

10.94 

5.35 

1.6 

6- An r- 1982 

TA98 

37.  10 

3.60 

1.52 

2.3 

TA98+S9 

37.  10 

2.  13 

1.44 

1.6 

TAIOO 

37.  10 

7.91 

5.  44 

1 . 3 

TA100+S9 

87.  10 

5.29 

7.07 

1.4 

7-A.r-19S2 

TA98 

53.00 

3.38 

1 . 98 

1.9 

TA93+S9 

53.00 

1.39 

3.07 

1 . 7 

TAIOO 

53.00 

3.34 

3.03 

1 .  1 

TA100+S9 

53.00 

6.33 

6.  16 

1 . 2 

2i-A.r-1982 

TA98 

98.40 

1.13 

1.55 

1.7 

TA98+S9 

93.40 

-.36 

2.70 

1 .  ^ 

TAIOO 

93.40 

9.  05 

5.57 

1.5 

TA10O+S9 

98.  40 

6.01 

6.65 

1.3 

4  -  Pit  V- 1982 

TA9S 

37. 10 

2.37 

1.60 

2.  0 

TA9S+S9 

37.  10 

15.20 

13.33 

5.  1 

TAIOO 

37 .  1 0 

21.35 

4 . 36 

2 . 0 

* 

TA100+S9 

37.  10 

7.  10 

5.26 

1 . 4 

5-Mar- 1 °S2 

TA98 

1 13.60 

4.41 

1 . 26 

2.  7 

TA98+S9 

113.60 

1 . 40 

2.  00 

1.3 

TAIOO 

113.60 

N.A. 

N.A. 

N.A. 

TA 100+39 

1 13.60 

N.A. 

N.A. 

N.A. 

1 l-Mav-1932 

TA98 

113.60 

3.03 

1 . 35 

7.7 

TA98+S9 

113.60 

.4,  ■*'0 

1.64 

2 . 3 

TAIOO 

113.60 

N.A. 

N.  A. 

N.A. 

TA 100+59 

1 13.60 

N.A. 

N.A. 

N.  A. 

H- 0-105 
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table  h-:o 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  13  FEBRUARY  1933 
AMES  TEST 
<  Continued  > 


D*t» 

StPAin 

Volgin.  Filt.p.d 
in  Lit*rs 

Spac i f ic 
Activi tv 
(Ravar tint* 

Par  Litar) 

95  7. 1 

Confidence 
Intarva 1 

Mutaeen ic 
Ratio 

UTP  2  Finished 

Water 

(continu.d) 

12-M.Y-1932 

TA98 

94.60 

7.07 

1.09 

4.  1 

TA98+S9 

94.60 

2.32 

1.36 

1.3 

TA100 

94.60 

17.91 

2.73 

2.0 

TA100+S9 

94.60 

10.64 

3.31 

1.7 

13-M»y-1982 

TA98 

113.60 

2.79 

1.43 

2. 1 

TA93+S9 

113.60 

1.62 

1.57 

1.5 

TA100 

113.60 

6.28 

3.  19 

1.4 

TA100+S9 

113.60 

1.88 

4.22 

1.0 

19— May— 1982 

TA98 

113.60 

1.03 

.64 

1.5 

TA98+S9 

113.60 

.76 

1.33 

1.3 

TA100 

113.60 

2.  07 

4.27 

1.3 

TA10O+S9 

113.60 

2.38 

3.45 

1.2 

23-May- 1982 

TA98 

121.10 

5.04 

1.20 

3.0 

TA98+S9 

121.10 

2.47 

1.24 

1.9 

TA100 

121.10 

21.63 

2.51 

2.  4 

TA10O+S9 

121.10 

3.39 

4.64 

1.2 

26-May- 1982 

TA98 

68.10 

1.99 

1.90 

1.5 

TA98+S9 

68.  10 

.07 

1.08 

1.3 

TA100 

68.  10 

.71 

6.23 

1. 

TA100+S9 

68.  10 

-.47 

7.  13 

1. 

2-Jun-19S2 

TA98 

113.60 

3.30 

1.15 

2.3 

TA98+S? 

113.60 

3.00 

1.85 

2.4 

TAIOO 

113.60 

11.26 

5.54 

1.7 

TA100+S9 

113.60 

2.70 

3.63 

1.1 

16— Juft— 1982 

TA98 

83.30 

4.43 

1.34 

2.7 

TA98+S9 

33.30 

.24 

2.04 

1.1 

TAIOO 

83.30 

22.89 

4.64 

2.0 

TA10O+S9 

83.30 

3.67 

2.59 

1 . 2 

22-Jun— 1982 

TA98 

113.40 

7.33 

1.48 

3. 9 

TA98+S9 

113.40 

4.  13 

1.55 

2.2 

TAIOO 

113.40 

27.97 

4.33 

2.3 

TA100+S9 

113.40 

14.78 

3.34 

1.9 

23-Jun— 1982 

TA98 

71.90 

11.65 

3.22 

5.  2 

TA98+S9 

71.90 

3.56 

2.  16 

2.  4 

TAIOO 

71.90 

8.24 

7.24 

1.4 

TA100+S9 

71.90 

9.21 

5.96 

1.4 

29-Jun-1932 

TA98 

98.40 

5.  10 

1.59 

2.8 

TA98+S9 

98.40 

4.33 

1.69 

■2.  2 

TAIOO 

98.40 

3.64 

2.31 

1.5 

TA 100+89 

98.40 

7.63 

5.24 

i.  4 

7-Ju 1-1982 

TA9S 

98.40 

3.24 

1.93 

2t  2 

TA98+S9 

98.40 

2.70 

2.37 

1.7 

TAIOO 

98.  40 

10.40 

3.69 

1.6 

TA 100*39 

98.40 

7.53 

4.  44 

1 . 4 

13— Jul  -1982 

TA98 

43.40 

7.60 

2.30 

2.6 

TA98+S9 

43.40 

1. 44 

2.57 

1.3 

TAIOO 

45.40 

15.06 

9 .  90 

1 . 2 

TAI00*S9 

43.  40 

12.05 

9.01 

1 .  .2 

14— Jul-1982 

TA93 

90.30 

1.98 

1.50 

1 . 4 

TA98*S9 

90.30 

N.  A. 

N.  A. 

N.  A. 

TAIOO 

90.30 

1.03 

6.52 

1  .  1 

TA100+S9 

90.30 

N.  A. 

N.  A. 

N.  A. 

20— Ju  1  —1982 

TA98 

■30.30 

3.  73 

1 . 96 

TA9S+S9 

90.  30 

N.  A. 

N.  A. 

N.  A. 

TAIOO 

90.  30 

1.71 

4.26 

1  .  1 

TA10O+59 

90.30 

N.  A. 

N.  A. 

N.  A. 

27- Jg 1 - 1982 

TA98 

113.60 

1 .  °2 

1.16 

1 . 6 

TA93+S9 

113.60 

N.  A. 

N.  A. 

N.  A. 

TAIOO 

1 13.60 

2.51 

3.  08 

1.2 

TA100+S9 

113.60 

N.  A. 

N.  A. 

N.  A. 

H-0-106 


©ON  10  *  o  in  ro  o  n  o  o>  <t  n  to  o>  •  •  o  t  f.  h  n  *-  o  n  o  a  oo  o  a  «t  <x>  n  vr  *  ft  r-  -.0  «* 


Date 


TABLE  H-20 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1931  TO  13  FEBRUARY  1933 
AMES  TEST 
(Continued) 

Sp«c l f i c 

Activity  93  %  * 

Vo  1  uih  Filtered  (Revertant*  Confidence  Muttveriic 

Strain  in  Liters  P*r  ..iter)  Interval  Ratio 


WTP  2  Finished  Water 
(continued) 


3-Au»-19S2 


18— Au*— 1982 


21 -Sep- 1932 


22-Sep-1982 


6-0ct-1982 


1 9— Oc  t - 1 932 


1 6-No v— 1982 


30-No  v- 1932 


14-0.C-1982 


23-Jar.- 1983 


7-Feb-l983 


TA98 

90.80 

.36 

1.40 

1.3 

TA98+S9 

90.80 

2.  13 

1.16 

1.7 

TA100 

90.30 

.  10 

2.40 

1.0 

TA100+S9 

90.80 

.  13 

3.39 

1.1 

TA98 

113.60 

1.63 

2.93 

1.3 

TA9S+S9 

113.60 

6.77 

.93 

4.  1 

TA100 

113.60 

16.33 

4.33 

1.9 

TA100+S9 

113.60 

6.77 

2.76 

1.3 

TA98 

106.00 

6.49 

1.48 

4.4 

TA98+S9 

106.00 

3.48 

1.30 

2.2 

TAIOO 

106.00 

29.93 

4.30 

2.3 

TA100+S9 

106.00 

16.41 

5.  17 

1.3 

TA98 

117.30 

1.67 

1.26 

1.6 

TA9S+S9 

117.30 

1.90 

1.64 

1.6 

TAIOO 

117.30 

3.02 

1.73 

1.6 

TA100+S9 

117.30 

6.39 

4.04 

1.4 

TA98 

132. SO 

9. 19 

1.82 

7.9 

TA98+S9 

132.50 

6.33 

1.03 

4.6 

TAIOO 

132.30 

23.39 

3.09 

■>.  3 

TA100+S9 

132.30 

11.33 

3.06 

1.7 

TA98 

79.30 

1.05 

2.07 

1.6 

TA98+S9 

79.30 

.92 

1.37 

1.  1 

TAIOO 

79.30 

3.33 

6.  12 

1.1 

TA100+S9 

79.30 

.  17 

3.29 

1.  1 

TA98 

100.30 

2.94 

1.49 

2.  1 

TA98-PS9 

100.30 

N.  A. 

N.A. 

N.A. 

TAIOO 

100.30 

5.  10 

6.  10 

1.2 

TA100+S9 

100.30 

N.  A. 

N.A. 

N.A. 

TA98 

71.90 

.  17 

3.08 

2.3 

TA98+S9 

71.90 

-.01 

2.31 

2.’  1 

TAIOO 

71.90 

.33 

6.61 

1.4 

TA100+S9 

71.90 

-2.91 

6.47 

1.4 

TA98 

64.30 

.97 

1.14 

1.2 

TA98+S9 

64.30 

3.49 

2.07 

1.5 

TAIOO 

64.30 

-3.77 

13.  17 

1.9 

TA100+S9 

64.30 

-3.91 

3.91 

1 .  1 

TA98 

49.20 

11.36 

2.  14 

4.0 

TA98+S9 

49.20 

13.70 

2.23 

Jjj  m  £ 

TAIOO 

49.20 

11.09 

10.  14 

1.2 

TA100+S9 

49.20 

7.63 

3.  14 

1.2 

TA9S 

113.30 

N.  A. 

N.A. 

N.A. 

TA9S+S9 

1 13.30 

N.  A. 

N.A. 

N.A. 

TAIOO 

113.30 

N.  A. 

N.A. 

N.A. 

TA100+S9 

113.30 

N.  A. 

N.A. 

N.A, 

H- 0-10 7 


TV  X 


IWNV  yKWWRWJWWW 


r*rvn 


TABLE  H— 20 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1931  TO  IS  FEBRUARY  1°SS 
AMES  TEST 
<  Conti  n»jed ) 


D»te 


Strain 


Vo  1  unt*  F i  1  tered 
in  Liters 


Specific 
Activity 
(Revertants 
Per  Lx  ter  > 


WTP  3  Finished  Uater 


-•5  •/.  1 
Conf id#nc * 
In  ter va 1 


Mij  ta**n  l  c 
Ratio 


9-Jgl-19Sl 


16-Jul-1931 


22-Ju 1-1931 


6-Ay»-1931 


14-Au*-19Sl 


21-Au»-1981 


23-Au*-l98l 


4-3. *-1931 


13-S..-19SI 


23-3# *-193 1 


2-0ct-t<>81 


6-0ct-l°8l 


!3-0ct-t931 


22 -Oct-1931 


27-0ct-l9Sl 


TA93 

34.00 

15.35 

5.43 

2.  3 

TA93+S9 

34.00 

N.A. 

N.A. 

N.A 

TA100 

34.00 

69.66 

13.53 

2.  0 

TA100+S9 

S4.00 

N.A* 

N.A. 

N.A 

TA9S 

34.00 

26.50 

3.37 

3.2 

TA9S+S9 

34.00 

3.44 

1.97 

2.3 

TA100 

34.00 

79.73 

10.73 

1.9 

TA100+S9 

84.00 

27.30 

9.30 

1.3 

TA98 

34.00 

3.35 

2.96 

2.  4 

TA98+S9 

34.00 

3.77 

2.  49 

1.5 

TA100 

34.00 

71.22 

12.90 

2. 5 

TA10O+S9 

34.00 

34.72 

11.36 

1*7 

TA98 

38.90 

S.  34 

3.62 

2.  6 

TA98+S9 

38.90 

7.42 

3.33 

2.  7 

TA100 

88.90 

45.56 

17.95 

4.  2 

TA100+S9 

88.90 

13.  18 

2.71 

1.3 

TA98 

79.00 

3.41 

1.75 

2.3 

TA98+S9 

79.00 

3,  53 

2.05 

2.  1 

TA100 

79.00 

23.64 

3.37 

2.  2 

TA100+S9 

79.00 

3.72 

7.02 

1.5 

TA93 

68.00 

5.66 

2.  16 

2.  4 

TA98+S9 

£ 

O 

O 

5.11 

3.  13 

2.  1 

TA100 

68.00 

33.19 

7.23 

2.5 

TA100+S9 

63.00 

17.06 

7.73 

1 . 9 

TA98 

56.00 

11.03 

4.  14 

3.  3 

TA98+S9 

56.00 

3.37 

2.47 

1.3 

TA100 

56.00 

26.30 

10.  12 

2.  i 

TA100*S9 

56.00 

22.36 

9.  44 

2.  1 

TA93 

84.00 

10.27 

2.90 

7 

TA93+S9 

84.00 

3.94 

3.  18 

9  3 

TA100 

84.00 

33.28 

9.99 

2.4 

TA 100+39 

84.00 

19.09 

5.21 

1.3 

TA98 

90.00 

1.57 

2.64 

l.° 

TA93+S9 

90.00 

2.29 

3.51 

2.  5 

TA100 

90.00 

3.71 

4.  72 

1.4 

TA100+S9 

90.00 

6.23 

4.56 

1 . 3 

TA98 

36.00 

-1.77 

2.39 

1. 

TA93+S9 

36.00 

-.46 

2.35 

1 . 2 

TA100 

36.00 

4.  16 

6.  74 

1  .  3 

TA100+SR 

36.00 

2.64 

6. 25 

1 . 2 

TA9S 

72.00 

6.65 

5.51 

2.  4 

TA93+39 

72.00 

5.22 

S .  06 

1 . 7 

TA100 

72.  00 

N.A. 

N.A. 

N.  A 

TA 100+39 

72.00 

N.A. 

N.A. 

N.  A 

TA93 

56.00 

•=» .  96 

3.  12 

2.  7 

TA9S+S9 

56.00 

10.  95 

2: .  50 

2.  4 

TA100 

5* .  00 

47.  43 

6.  70 

2.  5 

TA 100+39 

56.00 

S3.  22 

3 .  6° 

2.  1 

TA9S 

76.00 

2.  47 

2.16 

1  .  4 

TA93+39 

76.00 

- .  3  5 

2.  34 

,  7 

TA100 

76.00 

N.  A. 

N.  A. 

N.  A 

TA 100+39 

76 . 00 

N.A. 

N.A. 

N.  A 

TA9S 

64.00 

2.03 

2 .  r'6 

1 .3 

TA93+S9 

64.00 

2.  43 

1 . 3° 

1  . 

T  A 1 00 

64 .  00 

2.  16 

o  #  *■; 

i 

TA 100+39 

64 . 00 

7.  ->4 

1 . 2 

TA*3 

7  2.  00 

1  1 .  -SO 

4 . 03 

5.  1 

TA93+39 

73. 00 

3.51 

3 ,  £:?: 

TA100 

73 . 00 

40.  1  1 

1.67 

2.  J 

T  A 1 00+3° 

73.  00 

21.14 

3.  07 

1  .  ° 

H- 0-108 


^  »-■  *-•  iii» 


v.w-Lv^ 


>V- V-V'.v.v. 


Date 


5— Nov- 1981 


lO-Nov-1931 


17-Nov— 1981 


24— Nov-1981 


3-0.C-1981 


15— Doc— 1981 


22-D.C-1981 


29-Doc- 1981 


3-J«n-1982 


12— Jon- 1982 


27-Jen-l982 


2-F«b-1932 


9-Fib-1932 


23-Feb-19S2 


TABLE  H-20 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  13  FEBRUARY  1933 
AMES  TEST 
(Continued) 

S.ecific  . 

Activity  95  •/.  1 

Volume  Filtered  (Revertent*  Confidence 


Strain 

in  Liter* 

Per  Liter) 

Interva 1 

WTP  3  Finished 
( continued ) 

We  ter 

TA98 

106.00 

2.36 

2.32 

TA98+S9 

106.00 

-3.66 

2.39 

TA100 

106.00 

7.39 

1 1 . 62 

TA100+S9 

106.00 

11.77 

13.64 

TA98 

37. 10 

3.67 

3.49 

TA98+S9 

37.  10 

6.  12 

4.94 

TA100 

37.  10 

12.94 

6.  19 

TA100+S9 

87.  10 

5.03 

10.93 

TA93 

55.00 

4.32 

2.32 

TA93+S9 

55.00 

1.32 

3.20 

TA100 

35.00 

3.29 

7.30 

TA 100+39 

55.00 

3.29 

10.99 

TA98 

61.00 

2.  13 

3.17 

TA98+39 

61.00 

■n  24 

2.23 

TA100 

61.00 

r.63 

6.  78 

TA100+S9 

61.00 

9.03 

11.90 

TA98 

72.00 

1.33 

.96 

TA98+S9 

72.00 

.31 

2.33 

TA100 

72.00 

4.38 

5.73 

TA100+S9 

72.00 

3.33 

4.31 

TA98 

71.90 

N.  A. 

N.A. 

TA98+S9 

71.90 

N.A. 

N.A. 

TA100 

71.90 

N.A. 

N.A. 

TA100+S9 

71.90 

N.A. 

N.A. 

TA98 

87.  10 

1.27 

1.34 

TA98+S9 

37.  10 

-.67 

1.61 

TA100 

87. 10 

1.30 

7. 32 

TA100+S9 

37.  10 

1.70 

3.04 

TA98 

33.40 

.  22 

2.  16 

TA93+S9 

53.40 

1.15 

2.39 

TA100 

33.40 

-3.38 

10.  19 

TA100+S9 

33.40 

3.66 

6.31 

TA93 

49.20 

4.04 

1.73 

TA9S+S9 

49.20 

2.  97 

1.93 

TA100 

49.20 

4.47 

3.  15 

TA100+S9 

49.20 

11.38 

7.61 

TA93 

94.60 

.36 

.32 

TA93+S9 

94.60 

.41 

1.63 

TA100 

94.60 

2.46 

3.  14 

TA100+S9 

94.60 

-.  16 

3.30 

TA98 

60.60 

2.37 

3.94 

TA93+S9 

60.  60 

.  43 

3.  06 

TA100 

60.  60 

1.34 

T  /.t  -■ 

TA100+S9 

60.60 

3.  43 

13.  76 

TA93 

33.30 

4.35 

4.34 

TA9S+S9 

33.30 

3.90 

7.^5 

TA100 

33.30 

I.  19 

6.67 

TA1 00+39 

33.30 

3. 94 

7  ft-*' 

TA93 

68.  10 

3.  1 1 

.  73 

TA93+S9 

63.  10 

N.A. 

N.A. 

TA  1 00 

63.  10 

43.42 

■9  -<T 

TA1 00+39 

63.  10 

7.37 

21.51 

TA93 

37.  10 

9  A17* 

1.62 

TA93+S9 

37.  10 

3 . 62 

2. 67 

Muta.en i c 
Rati* 


1. 
1 . 
1. 
1. 

-> 
1. 
1  . 
1. 

1. 
1  . 
1  . 

1. 
1. 
1  . 

1  . 
1. 
1. 
1. 

N. 

N. 

N. 

No 

1. 
1. 
1  . 
1. 

1. 
i . 
1  0 
1 . 

1 . 
i . 
l. 
i . 


l . 


1  .  3 
l .  1 

1 .  : 

1 . 4 

1  .  * 

1  .  4 
1  .  I 
1  .  I 

1  .  4 
N.  A. 

2.  4 

i . 2 

2.  i 


r>  o  «t  o  <•  o: >  ci  ci  ci  ^  o  c*:»  o  t  mi  -«  w  <r  «i  <r  <r  «t  *t  ri  «-•  c->  n  o  co  >.o  o 


:  r.  nr? 


Data 


m 


3-Mar-1982 


9-Mar -1932 


17-Mar -1932 


23-Mar — 1982 


24-Mar- 1982 


30-Mar-1982 


31  -liar-1982 


6-Aar-19S2 


7-Aar-1982 


20-Aar- 1 982 


21 -Aar -1882 


-Aar -1982 


2S-Aar-1982 


i-Mav-1932 


5-Mav-l932 


Strain 


TABLE  H— 20 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1981  TO  13  FEBRUARY  1983 
AMES  TEST 
(Continual ) 


Volyma  Fi I  tar ad 
in  Litars 


Saac i f  i  c 
Act lvitv 
(Ravartants 
Par  Liter) 


9»  v  I 

Conf l dance 
Intarval 


WTP  3  Finished  Watar 
( cont inued > 


H- 0-110 


Mutasem  •: 
R*tio 


TA98 

98.  40 

N.A. 

N.A. 

N.  A, 

TA9S+S9 

98.40 

N.A. 

N.A. 

N.A 

TA100 

98.40 

4.58 

4.30 

1.2 

TA100+S9 

98.40 

-.58 

5.  47 

1. 

TA93 

94.60 

N.A. 

N.A. 

N.  A 

TA9S+S9 

94.60 

N.A. 

N.A. 

N.A, 

TAIOO 

94.60 

.06 

4.77 

1.0 

TA100+S9 

94.60 

-.37 

5.  13 

1.0 

TA98 

90.80 

2.79 

1.31 

1.3 

TA98+S9 

90.80 

1.64 

1.47 

1.3 

TAIOO 

90.80 

7.46 

6.35 

1.3 

TA100+S9 

90.80 

4.34 

4.36 

1 .  1 

TA98 

64.30 

.74 

2.62 

1.3 

TA98+S9 

64.30 

.35 

1.12 

1.  1 

TAIOO 

64.30 

7.00 

6.33 

1.2 

TA100+S9 

64.30 

9.49 

9.71 

1.4 

TA98 

75.70 

.  29 

1.77 

1.1 

TA98+S9 

75.70 

.37 

1.32 

1.  1 

TAIOO 

75.70 

11.26 

5.63 

1.4 

TA100+S9 

75.70 

3.05 

5.  12 

1-3 

TA98 

56.80 

1.65 

2.  34 

1.3 

TA98+S9 

56.30 

1.92 

3.”  51 

1.7 

TAIOO 

56.30 

2.35 

11.53 

1.2 

TA100+S9 

56.30 

7.37 

11.03 

1.3 

TA98 

56.80 

1.98 

1.35 

1.3 

TA98+S9 

56.30 

2.97 

2.60 

1.9 

TAIOO 

56.30 

4.97 

7.  17 

1.2 

TA100+S9 

56.30 

4.  13 

3.32 

1.4 

TA98 

63.  10 

-.37 

1.69 

1.4 

TA98+S9 

63.  10 

1.39 

1.  16 

1.3 

TAIOO 

68. 10 

-1.62 

7.52 

1.0 

TA100+S9 

68.  10 

-.52 

4.  79 

1.  1 

TA93 

75.70 

6.54 

2.59 

3.3 

TA98+S9 

75.70 

3.30 

1.37 

1.3 

TAIOO 

75.70 

10.58 

6.00 

1.4 

TA100+S9 

75.70 

8.02 

4.67 

1 . 4 

TA98 

1 13.60 

13.72 

1.34 

6,7 

TA98+S9 

113.60 

6.57 

1.63 

3-  3 

TAIOO 

113.60 

29,65 

4.24 

2  m  '3 

TA100+S9 

1 13.60 

16.08 

3.37 

1 

TA98 

1 13.60 

3.  11 

1.25 

4.  4 

TA9S+S9 

113.60 

3.52 

2. 19 

2. 3 

TAIOO 

1 13.60 

39.51 

3.  30 

?»  3 

TA 100+39 

1 13.60 

13.44 

7.58 

2.  1 

TA98 

106.00 

.  69 

1.20 

1 . 3 

TA98+S9 

106.00 

.31 

1.36 

l  a  2 

TAIOO 

106.00 

3.  43 

4.  17 

1  .  1 

TA100+S9 

106.00 

3.  70 

4.20 

la  3 

TA98 

93.  40 

7.  13 

1.50 

3.  4 

TA98+S 9 

93.40 

3. 1 1 

1.79 

1 . 7 

TAIOO 

93.  40 

17.03 

6 . 0 1 

1 . 7 

TA100+S9 

98.  40 

9.  13 

4.98 

1 .3 

TA93 

113.60 

-.07 

.  35 

1  .  1 

TA93+39 

113.60 

.94 

1.16 

1 .  2 

TAIOO 

113.60 

.  13 

3.  15 

1  .  1 

TA100*S9 

1 13.60 

2.32 

4.  16 

1  a  3 

TA93 

68.  10 

2.  70 

2.  03 

1  a  7 

TA93+S9 

68.  10 

3.11 

9.  '9,6 

4.  3 

TAIOO 

63.  10 

22  t 

6 .  49 

1  .  * 

TA100+S9 

63. 10 

13.07 

7.37 

1.3 

Oat*  Strain 


TABLE  H-20 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  19S1  TO  13  FEBRUARY  1933 
AMES  TEST 
(Con tinu*d ) 


Vo  1 um*  Filtered 
in  Lit*r* 


Specific 
Activitv 
(R*v*rtant» 
Par  Lit*r> 


95 


V. 


1 


Conf  i dance 
Intarv* 1 


Mutavan ic 
Ratio 


WTP  3  Finished  Water 
( continued ) 


tl-H.v-1982 

TA98 

87.  10 

3.91 

1.61 

2.  8 

TA9S+S9 

S7.  10 

2.43 

1.99 

1.9 

TAIOO 

37.  10 

11.14 

6.00 

1.6 

TA100+S9 

37.  10 

10.06 

6.  15 

1.5 

12-M.Y-1982 

TA9S 

90.  SO 

1.36 

.90 

1.6 

TA98+S9 

90.30 

.97 

1.56 

1.2 

TAIOO 

90.30 

6.  97 

4.74 

1.4 

TA100+S9 

90.30 

4.28 

6.63 

1.4 

1S-M4Y-1982 

TA9S 

36.30 

3.03 

2.20 

3.  1 

TA9S+39 

56.80 

3.72 

2.33 

1.6 

TAIOO 

36.30 

19.36 

10.  12 

1.7 

TA100+S9 

56.80 

13.36 

3.33 

1.6 

19-M.Y-19S2 

TA93 

34.  10 

2.83 

1.  15 

l.° 

TA9S+S9 

34.  10 

1.32 

2.37 

1 . 4 

TAIOO 

34.  10 

3.93 

3.20 

1.3 

TA100+S9 

34.  10 

5. 16 

11.41 

1.2 

23-H»y-1932 

TA98 

106.00 

2.23 

1.29 

2.  1 

TA98+S9 

106.00 

.71 

1.34 

1.3 

TAIOO 

106.00 

2.  13 

3.  19 

1.  1 

TA1 00*89 

106.00 

1.11 

3.30 

1.2 

26-M.Y-I982 

TA98 

125.00 

1.62 

1.13 

2.  1 

TA93+S9 

123.00 

.44 

1.01 

1.2 

TAIOO 

123.00 

2.61 

3.  12 

1.2 

TA 100+89 

123.00 

.70 

4.22 

1.  3 

2-Jun-1982 

TA98 

113.60 

1.68 

1.22 

1.6 

TA98+S9 

113.60 

1.27 

1.01 

1.6 

TAIOO 

113.60 

4.31 

4. 23 

1.2 

TA1 00+89 

113.60 

2.33 

3.49 

1  .  1 

15-Jun— 1982 

TA98 

117.30 

4.67 

2.64 

3.  1 

TA98+S9 

117.30 

2.00 

1.0 

1.3 

TAIOO 

117.30 

4.37 

2.28 

1 . 3 

TA 100+39 

117.30 

2.76 

2.33 

1  .  1 

16-Jun-1982 

TA9S 

90.30 

3.23 

1.33 

4.7 

TA98+S9 

90.30 

3.31 

1.39 

2.  9 

TAIOO 

90.30 

17.02 

2.25 

1.8 

TA 100+89 

90.30 

4.  10 

2.32 

1 . 2 

22— Jun-1982 

TA9S 

113.60 

2.78 

1.27 

2.5 

TA93+S9 

113.60 

1.44 

l.  49 

1.6 

TAIOO 

1 13.60 

7.31 

2.91 

1 . 4 

TA100+S9 

113.60 

3.34 

2.93 

1 . 3 

23-Jun-l932 

TA98 

1 13. 40 

1.74 

.70 

1 .  r' 

TA93+S9 

113.40 

1 .  16 

1.31 

1 .  2 

TAIOO 

1 13.40 

2.06 

2. 94 

1  .  1 

TA100+S9 

1 13. 40 

1.63 

3.  26 

1 .  1 

29-J<jn-1932 

TA93 

33.00 

1.31 

2.07 

1.5 

TA98+S9 

33.00 

1.34 

2.24 

1 . 3 

TAIOO 

33.00 

-4.96 

7.  4° 

TA1 00+89 

33.00 

3. 90 

«;  /. «; 

1  .  1 

7-Jg 1-1932 

TA93 

93.40 

1.46 

1 .  17 

1  .  4 

TA93+S? 

*3.  40 

.  38 

1.65 

1.3 

TAIOO 

93.40 

1.74 

2. 30 

1 . 3 

TA 100+89 

98.  40 

1  •  22 

3 . 0  2 

1 .  1 

13-Ju 1-1982 

TA9S 

123.00 

.67 

.  92 

1 . 5 

TA93+39 

123.00 

.  53 

.  *0 

l .  2 

TAIOO 

123.00 

-1.16 

1 . 0 

TA 100+89 

123.00 

.  62 

1 .  1 

1 4- J.j  I  - 1 982 

TA93 

123.00 

.34 

1.01 

1.3 

TA93+S9 

123.00 

N.  A. 

N.  A. 

N.  A. 

TAIOO 

123.00 

1 . 92 

4.24 

1 . 2 

TA 100+39 

123.00 

N.  A. 

N.  A. 

N.  A. 

TABLE  H-20 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  19S1  TO  IS  FEBRUARY  1933 
AMES  TEST 
( Continued ) 

Specific 


Act ivi tv 

95  7.  1 

Volume  Filtered 

(Revertants 

Confidence 

Mutaeen i c 

o»t« 

Str*in 

in  Lit.rs 

P.r  Lit.r) 

Interval 

Ratio 

WTP  3  Finished 

Water 

( continued) 

20-Jul-l®82 

TA98 

33.00 

1.  12 

2.33 

1.2 

TA98+S9 

53.00 

N.A. 

N.A. 

N.  A. 

TAIOO 

33.00 

1.23 

10. 12 

1.0 

TA100+S9 

33.  00 

N.A. 

N.A. 

N.A. 

27- Ju 1-1932 

TA98 

60.60 

-.01 

1.77 

1.0 

TA98+S9 

60.60 

.37 

2.  10 

1.2 

TAIOO 

60.60 

-.33 

7.07 

1.2 

TA10O+S9 

60.60 

-3.66 

5.54 

l  .0 

3-Au»-1982 

TA98 

106.00 

.30 

1.44 

1.0 

TA98+S9 

106.00 

.  73 

.93 

1.3 

TAIOO 

106.00 

3.  13 

4. 13 

1. 1 

TA100+S9 

106.00 

-.88 

4.20 

1.2 

U-Au.-1932 

TA98 

109.80 

3.  16 

1.33 

2.9 

TA98+S9 

109.80 

7.83 

1.13 

4.3 

TAIOO 

109.30 

23.02 

4.33 

2.3 

TA100+S9 

109.30 

10. 19 

2. 22 

1.7 

18-Au.-1982 

TA9S 

109.80 

3.22 

1.11 

3.3 

TA98+S9 

109.80 

3.33 

1.16 

2.4 

TAIOO 

109.30 

8.34 

3.31 

1.3 

TA 100+39 

109. 80 

3.20 

3.30 

1.3 

14-S..-1932 

TA98 

124.90 

2.37 

.39 

2.3 

TA93+S9 

124.90 

1.31 

.98 

1.3 

TAIOO 

124.90 

11.47 

2.36 

1.7 

TA100+S9 

124.90 

3.01 

3.48 

1.3 

21-S..-1932 

TA98 

37.10 

2.45 

1.35 

1.5 

TA98+S9 

37.  10 

1.69 

1.23 

1.3 

TAIOO 

87.  10 

3. 29 

4.13 

•  1.4 

TA100+S9 

87. 10 

4.91 

3.77 

1.3 

22-3*»*- 1982 

TA98 

33.30 

.33 

1.42 

1.2 

TA98+S9 

33.30 

1.  18 

2.67 

1.2 

TAIOO 

33.30 

6.60 

4.  10 

1.3 

TA 100+39 

83.30 

4.93 

4.63 

1.3 

6— Oct— 1932 

TA98 

132.30 

3. 56 

.30 

3.9 

TA98+S9 

132.30 

3.37 

.63 

2.  9 

TAIOO 

132.30 

7.30 

2.  73 

1.5 

TA100+S9 

132.30 

3.34 

2.76 

1 .2 

19-0ct-1932 

TA98 

90.80 

2.  79 

1.03 

->.  A 

TA9S+S9 

90.30 

.33 

1.37 

i  .  3 

TAIOO 

90.30 

10.03 

4.63 

1.5 

TA100+S9 

90.30 

6.56 

3.74 

1.2 

2— Nov- 1982 

TA98 

79.30 

1.70 

1.19 

1.3 

TA98+S9 

79.30 

,01 

2.04 

1 . 3 

TAIOO 

79.30 

1.32 

3.63 

1.  1 

TA100+S9 

79.30 

2.03 

5.93 

1 .  1 

16-Nov— 1982 

TA93 

98.  40 

2.37 

1.47 

1.3 

TA93+S9 

98.  40 

N.A. 

N.A. 

N.A. 

TAIOO 

98.  40 

11.34 

6.73 

1.6 

TA100+S9 

98.40 

N.A. 

N.A. 

N.A. 

30-Nov-1932 

TA98 

90.30 

6.39 

1.20 

A 

TA9S+S9 

90.30 

2.97 

1.36 

~-t  -■ 

TAIOO 

90.30 

23.34 

3.46 

2.  2 

TA100+S9 

90.30 

15.73 

4.50 

1 . 9 

14-0.C-1932 

TA93 

77.60 

-.26 

1.21 

TA912+S9 

77.60 

-.42 

1 . 30 

TAIOO 

77.60 

13.99 

14.21 

1.3 

TAIOO+S* 

77.60 

-7.41 

42.39 

1.2 

21-D«c-1982 

TA9S 

104.00 

1.  33 

A:”: 

2.0 

TA9S+S9 

104.00 

.31 

.94 

1 .  1 

TAIOO 

104.00 

3.  70 

•>_  37 

.  0 

TA 100+3? 

104.00 

4 .  OS 

2 .  *,  2 

1 . 6 

28-0*c- 1982 

TA9S 

94.60 

2*  ->T 

1  .  12 

TA?S+S9 

94.60 

.54 

1.23 

1 . 2 

TAIOO 

94.60 

13.82 

2.75 

1.5 

TA100+S9 

94.60 

4.48 

4.9i 

1.2 

H-0-112 


vs- 


TABLE  H-20 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  MARCH  1931  TO  13  FEBRUARY  1933 
AMES  TEST 
< Continued  > 


D*t* 


Str4in 


Vol um«  Fi 1 t*r*d 
in  Lit*r* 


3p*cif it 
Activity 
(R«v*r t*nts 
P#r  Lltdr) 


WTP  3  Fini ih*d  U*t#r 
( continued ) 


95  7.  1 
Confidence 
I nt#r v4 1 


Mut*«*ni<: 

Ratio 


23-J*n-1933 


7~Feb-1933 


13-Feb-1933 


TA98 

49.20 

4.64 

2.37 

TA9S+S9 

49.20 

3.23 

3.52 

TAIOO 

49.20 

-7.50 

10.69 

TA100+S9 

49.20 

7.72 

13.45 

TA98 

45.40 

N.A. 

N.A. 

TA9S+S9 

45.40 

N.A. 

N.A. 

TAIOO 

45.40 

N.A. 

N.A. 

TA10O+S9 

45.40 

N.A. 

N.A. 

TA98 

26.50 

1.31 

2.37 

TA98+S9 

26.50 

5.40 

4.  12 

TA1C0 

26.50 

N.A. 

N.A. 

TA10C*S9 

26.50 

N.A. 

N.A. 

1. 

1.  1 

1.5 

N.  A. 
N.  A. 
N.  A. 
N.  A. 

1.4 
1.7 
N.  A. 
N.A. 


l. 


Numbers  refer  to  the  size  of  the  interval  bracketing  the  corresponding  specific 
activity  value;  i.e.  Specific  Activity*  Confidence  Interval. 


$ 


H-0-113 


y. v 


•si  U 


TABLE  H-21 

CHARACTERIZATION  OF  FINISHED  HATERS 
16  MARCH  1981  TO  16  MARCH  19S3 
MAMMALIAN  CELL  TRANSFORMATION 

EEMTP  Finished  Malar 
(Phase  I A) 


Trantf oraaii 


Saar 1  inn 

Data 

Doaa 

(Esuiv.  Litrra 
aar  Plata) 

Total  aF  Tre*  11 
and  Tree  III  Fooi 
/Plata*  Eaaainad 

Platlnx 

Eff ioienor* 

<  Pareant ) 

Praeuancr 
(Fool/1000 
Surviving  Call*) 

13— Jul-1981 

0.60 

2/14 

s.eo 

0.81 

1.20 

0/13 

7.80 

0.00 

2.30 

0/10 

0.00 

N.A. 

2.50 

3/10 

N.  A. 

N.  A. 

Positive  Control 

9-8 a a- 1 VS 1 

0.30 

1/14 

3.60 

0.64 

0.73 

0/11 

4.60 

0.00 

1.00 

0/  7 

3.10 

0.00 

2.30 

7/13 

N.A. 

N.A. 

Positive  Control 

27— Oot— 1981 

0.20 

0/11 

3.30 

0.00 

0.30 

0/11 

11.00 

0.00 

0.30 

0/1? 

6.30 

0.00 

3.00 

10/11 

7.00 

6.49 

Positive  Control 

19— Nov— 1981 

0.25 

0/17 

21.30 

0.00 

0.30 

0/18 

20.30 

0.00 

0.70 

0/13 

20.00 

0.00 

3.00 

7/13 

13.80 

1.69 

Positive  Control 

?0-Jan-198? 

0.25 

0/15 

27.30 

0.00 

0.30 

0/11 

21.10 

0.00 

0.70 

0/13 

18.80 

0.00 

3.00 

7/13 

13.80 

1.69 

Positive  Control 

9-Fe*-198? 

0.30 

0/14 

12.30 

0.00 

0.30 

0/14 

13.10 

0.00 

0.70 

0/16 

10.60 

0.00 

3.00 

18/13 

6.60 

9.07 

Positive  Control 

24-Pa*- 1987 

0.40 

0/11 

16.00 

0.30 

0/  7 

13.30 

0.60 

0/11 

12.30 

3.00 

11/17 

12.30 

0.00 

0.00 

0.00 

Z.6Z 


Poiitiva  Control 


TABLE  H-21 

CHARACTERIZATION  OF  FINISHED  WATERS 
16  HARCH  1981  TO  16  MARCH  1983 
MAMMALIAN  CELL  TRANSFORMATION 

EEWTP  Finished  Water 
< Phase  IB) 


Transforaation 


Saar linn 
Datr 

Dost 

(Eeuiv.  Liters 
rer  Plata) 

Total  of  Trot  II 
and  Tyre  III  Foci 
/Platts  Exaained 

PlatinM 

Efficiency* 

( Percent ) 

Frequency 
(Fooi/1000 
Survlvtnr  Cells) 

?4-Mar-190? 

0.2S 

0/13 

12.00 

0.00 

0.50 

o/  a 

8.80 

0.00 

0.90 

0/16 

1.70 

0.00 

6.00 

20/  IV 

5.00 

11.74 

Positive  Contro 

6-Arr-198? 

0.40 

0/14 

8.90 

0.00 

0.75 

0/11 

8.80 

0.00 

1.00 

0/17 

10.50 

0.00 

7.50 

16/15 

6.70 

7.94 

Positive  Centro 

2 O-Arr-198? 

0.40 

0/  8 

5.80 

0.00 

0.75 

0/11 

4.50 

0.00 

1.00 

0/10 

4.30 

0.00 

0.00 

24/14 

7.30 

11.7? 

Positive  Contro 

4-May- 198? 

0.50 

0/20 

15.20 

0.00 

0.75 

0/14 

14.70 

0.00 

1.00 

0/20 

12.30 

0.00 

7.50 

44/19 

N.A. 

N.A. 

Positivr  Contro 

18-May- 198? 

0.50 

0/16 

12.90 

0.00 

0.75 

0/12 

12.10 

0.00 

1.00 

0/14 

10.60 

0.00 

6.50 

19/14 

11.70 

5.79 

Positive  Contro 

?-Jun-19B? 

0.50 

0/16 

6.00 

0.00 

0.75 

0/18 

6.50 

0.00 

1.00 

0/17 

8.40 

0.00 

7.50 

24/20 

12.60 

4.75 

Positive  Contro 

1!.- Jan-198? 

0.40 

0/20 

3.60 

0.00 

0.75 

0/19 

0.40 

0.00 

1.00 

0/20 

0.10 

0.00 

7.50 

16/20 

8.20 

4.87 

Positive  Contro 

?9- Jun-198? 

0.40 

0/20 

18.80 

0.00 

0.75 

0/17 

13.40 

0.00 

1.00 

0/20 

14.90 

0.00 

6.70 

21/20 

20.10 

2.61 

Positive  Contro 

H-O-115 


TABLE  H-?l 

CHARACTERIZATION  OF  FINI8HED  HATERS 
1A  MARCH  1981  TO  1A  MARCH  1983 
MAMMALIAN  CELL  TRANSFORMATION 

EEHTP  Finished  Hater 
(Phase  IIA) 


Traneforaation 


Saar linn 
Date 

Dooe 

(Eouiv.  Liters 
rer  Plate) 

Total  of  Tree  II 
and  Tree  III  Fooi 
/Plates  Exaained 

Plot  Inn 

Eff iolsnor* 
(Percent ) 

Frenuenor 
(Fooi/ 1000 
Survivin*  Cello) 

?8-Jul-1982 

0.40 

0/13 

13.50 

0.00 

0.75 

0/20 

15.00 

0.00 

1.00 

0/20 

1A.20 

0.00 

9.00 

13/20 

17.80 

1.8? 

ll-Aua-1982 

0.90 

0/18 

7.70 

0.00 

0.75 

0/15 

9.00 

0.00 

1.00 

0/18 

7.00 

0.00 

8.30 

4/15 

1A.10 

0.82 

l-Ser-198? 

0.20 

0/20 

13.80 

0.00 

0.90 

0/18 

11.30 

0.00 

1.00 

0/15 

A. 20 

0.00 

8.30 

35/29 

1A.90 

4.13 

?l-8er-1987 

0.40 

N.  A. 

3.30 

N.A. 

0.79 

N.  A. 

0.40 

N.A. 

1.00 

N.A. 

1  .BO 

N.A. 

8.30 

N.  A. 

d.00 

N.A. 

19— Oct— 198? 

0.40 

0/15 

19.90 

0.00 

0.79 

0/1A 

17.30 

0.00 

1.00 

0/  9 

13.60 

0.00 

8.30 

9/14 

7.50 

4.28 

1  A— Nov-198? 

0.50 

0/19 

20.90 

0.00 

0.79 

0/10 

20.50 

0.00 

1.00 

0/14 

19.80 

0.00 

8.30 

8/  9 

19.90 

4.09 

30-No v-i  98? 

0.70 

0/19 

10.30 

0.00 

1.00 

0/15 

5.10 

0.00 

1?.50 

1?/17 

7.20 

4.89 

19-Deo-198? 

0.25 

0/19 

9.90 

0.00 

0.40 

0/20 

5. SO 

0.00 

0.80 

0/17 

?.00 

0.00 

7.50 

14/18 

8.80 

4.41 

?9-Deo-198? 

0.50 

0/?0 

3.50 

0.00 

1.00 

0/20 

1.00 

0.00 

10.00 

17/15 

5.70 

7.00 

'WV 


H-0-116 


Positive  Control 


Pooltiwo  Control 


Pooitivo  Control 


Potitlvo  Control 


Pooitlvr  Control 


Positive  Control 


Pooitivo  Control 


Pooitivo  Control 


Pooitivo  Control 


.v.  ' V.  W 


V  *r 


TABLE  H-21 

CHARACTER I Z AT I ON  OF  FINISHED  HATERS 
IA  MARCH  1981  TO  16  MARCH  1983 
MAMMALIAN  CELL  TRANSFORMATION 


Saar 1 in* 
Oat* 

Dot* 

(Enuiv.  Liter* 
*»r  Plat*) 

Water  Traatarnt 

Total  of  Tree  11 
and  Tree  III  Foot 
/Plate*  Exaained 

Plant  1  Finished 

Piet  in* 

Eff loienor * 
(Percent) 

Hater 

Trantforaation 
Fre.uenor 
(Fooi/1000 
Survivin*  Colli) 

1— Jul-1981 

0.60 

1/14 

10.90 

0.33 

1.20 

0/10 

8.70 

0.00 

2.30 

1/  6 

6.30 

1.3? 

2.90 

9/10 

N.A. 

N.A. 

Positive  Control 

30-Jul-1981 

0.40 

0/  3 

6.90 

0.00 

0.90 

0/  6 

2.60 

0.00 

1.80 

N.A. 

0.07 

N.A. 

2.90 

10/10 

N.A. 

N.A. 

Positive  Control 

4-8*0-1981 

0.29 

0/14 

N.A. 

N.A. 

0.90 

0/  9 

N.A. 

N.A. 

0.79 

0/  7 

N.A. 

N.A. 

2.90 

7/13 

N.A. 

N.A. 

Positive  Control 

27— Oot— 1981 

0.20 

0/11 

12.20 

0.00 

0.30 

0/  6 

12.80 

0.00 

0.90 

0/13 

7.80 

0.00 

9.00 

10/11 

7.00 

6.48 

Podtiv*  Control 

10— Feh— 198? 

0.30 

0/17 

10.10 

0.00 

0.90 

0/14 

13.90 

0.00 

0.70 

0/14 

10.90 

0.00 

9.00 

18/19 

6.60 

9.07  • 

Positive  Control 

24— F*»— 198? 

0.40 

0/11 

13.90 

0.00 

0.90 

0/11 

12.00 

0.00 

0.60 

0/13 

11.40 

0.00 

9.00 

11/17 

12.30 

2.62 

Positive  Control 

?4-Har— 198? 

0.25 

0/15 

10.90 

0.00 

0.90 

0/14 

6.70 

0.00 

0.90 

0/14 

3.70 

0.00 

6.00 

20/17 

9.00 

11.74 

Positive  Control 

A-Aer-198? 

0.40 

0/  B 

9.60 

0.00 

0.75 

0/15 

9.30 

0.00 

1.00 

0/  8 

6.00 

0.00 

7.50 

16/19 

6.70 

7.94 

Positive  Control 

20-A*r-198? 

0.40 

0/13 

8.50 

0.00 

0.75 

0/14 

8.50 

0.00 

1.00 

0/15 

4.20 

0.00 

8.00 

24/14 

7.30 

11.72 

Positive  Control 

4-Mar- 19B? 

0.50 

0/?0 

19. ?0 

0.00 

0.75 

0/19 

17.60 

0.00 

l.CO 

0/15 

1A.00 

0.00 

7.50 

44/19 

N.A. 

N.A. 

Positive  Control 

H-O-117 


m 


■-J- 


$ 


•*V<1 


$ 


ll 


TABLE  H-ZJ 

CHARACTERIZATION  Of  FINISHED  UATEHS 
16  MARCH  1981  TO  16  MARCH  1983 
MAMMALIAN  CELL  TRANSFORMATION 


Hator  TriittiM  Plant  1  FlnltHod  Hator 
(oontinuod) 


SaaolinM 

Oat* 


Dot* 

(Enulw.  Litor* 
nor  Plata) 


Total  of  Ton*  II 
and  T»m  III  Fool 
/Plato*  Exaainod 


PlatinP 
Eff ioionor* 
(Poroont ) 


Tramforaatian 
Fronuonor 
<Fooi/1000 
Surviwin*  Coll*) 


18-Na r-1982 


?-Jun-1987 


16- Jan-1987 


79-Jun-1987 


77- Jyl-198? 


1-8*0—1987 


71-8*0-1987 


19— Oat— 1987 


16-8*0-1987 


0.50 

0/13 

9.10 

0.00 

0.76 

0/10 

7.50 

0.00 

1.00 

0/16 

9.20 

0.00 

6.50 

19/14 

11.70 

5.79 

Pooltlw*  Control 

0.50 

0/17 

6.30 

0.00 

0.75 

0/18 

6.20 

0.00 

1.00 

0/17 

1.80 

0.00 

7.50 

24/20 

12.60 

4.75 

Poiitiv*  Control 

0.40 

0/20 

8.50 

0.00 

0.75 

0/19 

8.80 

0.00 

1.00 

0/18 

9.00 

0.00 

7.50 

16/20 

8.20 

4.87 

Po*ttlw*  Control 

0.40 

0/20 

17.90 

0.00 

0.75 

0/20 

18.00 

0.00 

1.00 

0/20 

11.40 

0.00 

6.70 

21/20 

20.10 

2.61 

Po«ltlv*  Control 

0.40 

0/15 

11.00 

0.00 

0.75 

0/  7 

5.00 

0.00 

1.00 

0/19 

0.30 

0.00 

5.00 

13/20 

17.80 

1.82 

Pooltlw*  Control 

|  1 1-6*0-198? 

0.50 

0/19 

8.70 

I 

0.75 

0/15 

6.00 

l 

1.00 

0/17 

3.00 

8.30 

4/15 

16.10 

0.50 

0/  5 

7.90 

1.00 

0/  6 

4.80 

8.30 

36/75 

16.90 

0.40 

N.A. 

11.30 

0.75 

N.A. 

5.70 

1.00 

N.A. 

6.40 

8.30 

N.A. 

8.00 

0.40 

0/17 

16. 20 

0.75 

0/17 

6.80 

1.00 

1/15 

7.90 

8.30 

9/14 

7.50 

0.60 

0/19 

17.80 

0.75 

0/13 

23.60 

1.00 

0/16 

??.?0 

8.30 

8/  5 

19.50 

H-0-118 
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TABLE  H-Zl 

CHARACTERIZATION  OF  FINISHED  HATERS 
IS  MARCH  1981  TO  16  MARCH  1983 
MAMMALIAN  CELL  TRANSFORMATION 


Hator  Trittatnl  Plant  1  Finished  Mater 
(oontinued) 


Doto 

Total  *F  Trr#  11 

Platlna 

Froouenar 

IwallM 

(Enulo.  Liter* 

and  Trr*  III  F**l 

Effloionor* 

(Foo 1/1000 

Bat* 

p*r  Plat*) 

/Plate*  Examined 

(Par sent) 

Survivina  Cell*) 

30— Mav-1982 

0.40 

0/12 

10.30 

0.00 

0.70 

0/  8 

8.60 

0.00 

1.00 

0/  5 

8.60 

0.00 

12.50 

12/17 

7.20 

4.89 

P**itiv*  Control 

14-0*0-1982 

0.29 

0/16 

9.40 

0.00 

0.40 

0/19 

8.80 

0.00 

0.80 

0/18 

7.90 

0.00 

7.50 

14/18 

8.80 

4.41 

P**ltlw*  Control 

?8-D**-198? 

0.25 

0/17 

6.70 

0.00 

0.90 

0/19 

9.90 

0.00 

1.00 

0/20 

7.40 

0.00 

10.00 

12/19 

9.70 

7.00 

Potitiv*  Control 
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TABLE  H-21 

CHARACTERIZATION  OF  FINISHED  HATERS 
16  MARCH  1981  TO  16  MARCH  1983 
MAMMALIAN  CELL  TRANSFORMATION 

Hatar  Traataant  Plant  7  Finiahad  Matar 


Tranif ornat ion 


Saar 1 in* 
Data 

Doaa 

(Enuiw.  Litrra 
Mr  Plata) 

Total  of  Trra  II 
and  T*m  III  Fool 
/Plataa  Exaainad 

Platina 

EFP lolanor  ■ 
(Paroant > 

<Fooi/1000 
Surviving  Calla) 

3— Jul-1981 

0.60 

0/  9 

3.00 

0.00 

1.20 

1/13 

1.00 

3.84 

7.30 

0/10 

0.02 

0.00 

2. SO 

9/10 

N.A. 

N.A. 

Poaitiva  Control 

30- Jul-1981 

0.40 

4/14 

N.A. 

N.A. 

O.BO 

0/1? 

N.A. 

N.A. 

1.70 

0/11 

N.A. 

N.A. 

2. SO 

10/10 

N.A. 

N.A. 

Paaitiwa  Control 

?8-Au*-1981 

0.40 

2/  4 

N.A. 

N.A. 

0.90 

1/  6 

N.A. 

N.A. 

1.80 

0/  S 

N.A. 

N.A. 

2. SO 

10/10 

N.A. 

N.A. 

Paaitiwa  Control 

4-Sar-1981 

0.2S 

0/1S 

N.A. 

N.A. 

0.30 

0/  8 

N.A. 

N.A. 

0.75 

N.A. 

N.A. 

N.A. 

2. SO 

7/13 

N.A. 

N.A. 

Poaitiwa  Control 

77-Oat-lVfll 

0.20 

0/13 

6.70 

0.00 

0.30 

0/10 

7.00 

0.00 

O.SO 

0/17 

1.80 

0.00 

3.00 

10/11 

7.00 

6.48 

Poaitiwa 

Control 

70- Jan-1987 

0.75 

0/18 

21. SO 

0.00 

O.SO 

0/19 

19. SO 

0.00 

0.70 

0/18 

14.30 

0.00 

5.00 

7/13 

13. 80 

1.69 

Poaitiwa 

Control 

9— Fafc— 1987 

0.30 

0/16 

13.10 

0.00 

O.SO 

0/13 

8.20 

0.00 

0.70 

0/  9 

14.60 

0.00 

3.00 

18/13 

6.60 

9.07 

Poaitiwa  Control 

?4-Fa»-198? 

0.40 

0/1? 

16.50 

0.00 

O.SO 

0/18 

18.00 

0.00 

0.60 

0/19 

15.00 

0.00 

3.00 

11/17 

1Z.30 

2.62 

Poaitiwa  Control 

?4-Har-19B? 

0.25 

0/11 

13. 10 

0.00 

0.50 

0/16 

9.40 

0.00 

0.90 

0/14 

4.80 

0.00 

6.00 

20/17 

S.OO 

11.74 

Poaitiwa  Control 

4-Arr- 198? 

0.40 

0/1? 

15.30 

0.00 

0.7S 

0/11 

16.40 

0.00 

1.00 

0/11 

11.70 

0.00 

7. SO 

16/13 

6.70 

7.94 

Poaitiwa  Control 
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TAILS  H— 21 

CHARACTERIZATION  OF  FINISHED  HATERS 
16  MARCH  1981  TO  16  MARCH  1983 
MAMMALIAN  CELL  TRANSFORMATION 


Hator  Tr*ata*nt  Plant  7  Fir 
(continued) 


Transformation 


Bean linn 
Date 

Do** 

(Eouiv.  Liter* 
rrr  Plat*) 

Total  of  Trn*  II 
and  Trn*  III  Fool 
/Plat**  Exaained 

Platina 

EPPioianor* 

<P*ro*nt> 

(Fool/tOOO 
Surviving  Colls) 

19— Oat-1987 

0.40 

0/19 

8.60 

0.00 

0.7S 

0/13 

9.60 

0.00 

1.00 

0/18 

0.60 

0.00 

8.30 

9/14 

7.50 

4.28 

Pasltlw*  Control 

16-Nav— 1987 

0.90 

0/  9 

24.70 

0.00 

0.79 

0/13 

24.80 

0.00 

8.30 

8/  9 

19.90 

4.09 

Positive  Control 

30— Now— 1987 

0.40 

0/19  ' 

6.90 

0.00 

0.70 

0/  6 

9.00 

0.00 

1.00 

O/  9 

3.40 

0.00 

12.90 

12/17 

7.20 

4.89 

Positive  Csntrol 

14-Df c-1987 

0.29 

0/18 

4.50 

0.00 

0.40 

0/17  ' 

2.20 

0.00 

0.80 

0/18 

0.20 

0.00 

7.90 

14/18 

8.80 

4.41 

Positive  Control 

78-0*0-1987 

0.29 

0/20 

6.80 

0.00 

0.90 

0/20 

6.00 

0.00 

1.00 

0/20 

7.90 

0.00 

10.00 

12/19 

9.70 

7.00 

Positive  Csntrol 

,%  , 
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TABLE  H-21 

CHARACTERIZATION  OF  FINISHED  HATERS 
1  6  MARCH  1981  TO  16  MARCH  1983 
MAMMALIAN  CELL  TRANSFORMATION 


Hater  Treatment  Plant  3  Finished  Hater 


Saar 1 inn 
Date 


Dose 

(Esuiv.  Liters 
rer  Plate) 


Total  oP  Tree  II 
and  Tree  III  Fooi 
/Plates  Examined 


Plat  in* 
Effioienor1 
(Peroent) 


Transformation 
Frenuener 
(Fooi / 1000 
Surviving  Cells) 


l-Jul-1981 

o.so 

0/13 

6.20 

0.00 

1.10 

0/  a 

5.50 

0.00 

7.20 

0/  9 

0.08 

0.00 

2. SO 

3/10 

N.  A. 

N.A. 

30— Jul-1981 

0.40 

3/  8 

N.  A. 

N.A. 

0.80 

1/  3 

N.A. 

N.A. 

1.60 

0/13 

N.  A. 

N.A. 

2.30 

10/10 

N.A. 

N.A. 

4-8er— 1981 

0.23 

0/13 

N.A. 

N.A. 

0.30 

0/  8 

N.A. 

N.A. 

0.75 

0/  9 

N.A. 

N.A. 

2.30 

7/13 

N.A. 

N.A. 

77-0et-1981 

0.20 

0/10 

6.80 

0.00 

0.30 

0/14 

7.60 

0.00 

0.30 

0/15 

0.00 

N.A. 

3.00 

10/11 

7.00 

6.48 

20— Jan— 1987 

0.25 

0/U 

13.70 

0.00 

0.30 

0/17 

18.00 

0.00 

0.70 

0/15 

17.30 

0.00 

3.00 

7/13 

13.80 

1.69 

9— Fed— 1987 

0.30 

0/  9 

13.60 

0.00 

0.30 

0/14 

9.70 

0.00 

0.70 

0/17 

11.40 

0.00 

3.00 

18/13 

6.60 

9.07 

74— Feh— 1987 

0.40 

0/20 

14.50 

0.00 

0.30 

0/16 

13.00 

0.00 

0.60 

0/14 

15.00 

0.00 

3.00 

11/17 

12.30 

2.62 

74-Mar- 1987 

0.25 

0/17 

14.90 

0.00 

0.30 

0/16 

9.20 

0.00 

0.90 

0/15 

3.80 

0.00 

6.00 

20/17 

3.00 

11.79 

6-Apr- 1 98? 

0.40 

0/10 

8.80 

0.00 

0.73 

0/13 

11.20 

0.00 

1.00 

1/17 

3.10 

0.81 

7.30 

16/13 

6.70 

7.94 

71-Apr— 198? 

0.40 

0/  9 

9.80 

0.00 

0.73 

0/17 

4.60 

0.00 

1.00 

0/11 

7.40 

0.00 

8.00 

24/14 

7.30 

11.72 

H-0-12  3 

Positive  Control 


Positive  Control 


Positive  Control 


Positive  Control 


Positive  Control 


Positive  Control 


Positive  Control 


Positive  Control 


Positivr  Control 


Positive  Control 


TABLE  H— 21 

CHARACTERIZATION  OF  FINISHED  UATER8 


Saar 1  in* 
Date 

Data 

(Enuiv.  Liter* 
rer  Plata) 

16  MARCH  1981  TO  16  MARCH  1983 
MAMMALIAN  CELL  TRANSFORMATION 

Hatar  Treatment  Plant  3  Flniihed  Ha 
(eentinued) 

Tetal  af  Tea*  II  Platlnp 

and  Tear  III  Faai  Efflelanay* 

/Plata*  Exaainad  IParaant) 

tar 

TranaFeraatien 
Fraauaner 
(Feel/1000 
Surviwinp  Call*) 

4-Hay- 1982 

0.30 

0/18 

17.10 

0.00 

0.73 

0/16 

13.00 

0.00 

1.00 

0/19 

16.20 

0.00 

7.30 

44/19 

N.A. 

N.A. 

Pealtiv*  Central 

18-Mar- 1987 

0.30 

0/  4 

17.60 

0.00 

0.75 

0/  3 

9.60 

0.00 

1.00 

0/18 

4.50 

0.00 

6.30 

19/14 

12.70 

3.79 

Paaitiwa  Central 

V— Jun-1987 

0.30 

0/18 

8.60 

0.00 

0.73 

0/17 

8.06 

0.00 

1.00 

0/17 

10.80 

0.00 

7.50 

24/20 

12.60 

4.73 

Paaitiwa  Central 

13-Jun-198? 

0.40 

0/70 

17.20 

0.00 

0.73 

0/20 

7.20 

0.00 

1.00 

0/19 

3.60 

0.00 

7.30 

16/20 

8.20 

4.87 

Paaitiwa  Central 

79- Jun-1987 

0.40 

0/20 

17.30 

0.00 

0.73 

0/17 

6.80 

0.00 

1.00 

0/20 

3.30 

0.00 

6.70 

21/20 

20.10 

2.61 

Positive  Central 

77— Jul— 1987 

0.40 

0/20 

9.40 

0.00 

0.73 

0/16 

6.60 

0.00 

1.00 

0/20 

1.30 

0.00 

3.00 

13/20 

17.80 

1.82 

Pesitiv*  Central 

1 1-AuP— 1987 

0.30 

0/  8 

14.70 

0.00 

0.73 

0/11 

13.00 

0.00 

1.00 

0/16 

9.40 

0.00 

8.30 

4/13 

16.10 

0.83 

Petitiwr  Central 

1 -Bar- 1987 

0.30 

0/19 

19.50 

0.00 

1.00 

0/20 

14.30 

0.00 

8.30 

35/73 

16.90 

4.14 

Pasltiv*  Central 

71-Saa-1987 

0.40 

N.A. 

11.90 

N.A. 

0.73 

N.A. 

11.60 

N.A. 

1.00 

N.A. 

5.00 

N.A. 

8.30 

N.A. 

8.00 

N.A. 

Peaitiv*  Contrel 

19-0et-19€i7 

0.40 

0/15 

5.20 

0.00 

0.73 

0/18 

0.00 

N.A. 

1.00 

0/17 

0.00 

N.A. 

8.30 

9/14 

7.30 

4.28 

Poaitiwr  Central 

H- 0-12  4 
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TABLE  H— 21 

CHARACTERIZATION  OF  FINISHED  HATERS 
1A  HARCH  1981  TO  1A  MARCH  19B3 
MAMMALIAN  CELL  TRANSFORMATION 


Uatap  Traataant  Plant  3  Finii 
(oontinuad) 


Saaalina 

Data 

Data 

(Enuiu.  Litapt 
aap  Plata) 

Total  of  Tyaa  11 
and  Trap  III  Faol 
/Platao  Exaainad 

Platlna 

Eff ioianoy  • 
(Papoant) 

Fpaauanoa 
(Foal/1000 
Supvivina  Call!) 

lA-Nau-1982 

0.73 

0/  5 

23.80 

0.00 

1.00 

0/  5 

23.50 

0.00 

8.30 

8/  5 

19.50 

4.09 

Pooltlua  Contpol 

30— Me  a— 1982 

0.40 

0/  2 

A. 90 

0.00 

0.70 

0/  A 

1.40 

0.00 

17. SO 

17/17 

7.20 

4.89 

Poiitiua  Contpol 

14-Dao— 198? 

0.7S 

0/20 

11.90 

0.00 

0.40 

0/17 

11.20 

0.00 

0.80 

0/18 

4.20 

0.00 

7.50 

14/18 

8.80 

4.41 

Pooltlua  Contpol 

?B-D*o-198? 

0.25 

0/20 

2.80 

0.00 

0.50 

0/20 

4.30 

0.00 

1.00 

0/20 

0.00 

N.A. 

A  - 

10.00 

12/15 

5.70 

7.00 

Pooltlua  Cantpol 

2.000  oalla.  ThapoPopo.  nuafedP  of  Supuivina  oalla  is  2000a(Platina  EFFlolanop). 
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APPENDIX  I 


SPECIAL  STUDIES  AND  INVESTIGATIONS 


In  addition  to  routine  monitoring  and  evaluation  of  the  plant  performance,  a 
number  of  special  studies  were  conducted  to  further  characterize  and  optimize 
the  plant  processes,  as  well  as  to  investigate  other  potential  processes  not 
examined  at  the  demonstration  plant  level.  These  studies  were  part  of  a 
Testing  Program  for  Process  Adjustment  and  Modifications  (TPPAM)  conducted 
during  the  course  of  the  project. 

The  studies  conducted  for  the  TPPAM  can  be  divided  into  either  a)  an  EEWTP 
process  characterization  and  optimization  study  or  b)  an  investigation  of  an 
alternative  process  design.  Using  these  two  categories,  a  tabular  summary  of 
the  studies  discussed  in  Appendix  I  are  defined  below. 

CHARACTERIZE  AND  OPTIMIZE  A  PROCESS 

Section  1  Coagulation 

Section  2  Filtration 

Section  6  GAC  Special  Study 

Section  7  Manganese  Removal 

Section  8  THM/TOX  Formation 

Section  9  Corrosion 

Section  10  Hydraulic  Characterization 

INVESTIGATION  OF  ALTERNATIVE  PROCESS  DESIGN 

Section  3  Granular  Activated  Carbon  Adsorption 
Section  4  Packed  Tower  Aeration 
Section  5  Reverse  Osmosis 


1-0-1 


SECTION  1 


COAGULATION  STUDY 


BACKGROUND 

INTRODUCTION 

Historically,  destabilization  of  influent  particulate  matter  in  the  form  of 
turbidity  has  been  recognized  as  the  primary  purpose  of  the  coagulation 
process.  Recently,  attention  has  been  focused  on  the  control  of  trihalome- 
thanes,  suspected  cancer  causing  compounds.  Humic  substances,  measured  in 
terms  of  total  organic  carbon  (TOC),  are  prevalent  in  the  EEWTP  influent  and 
are  precursors  to  the  formation  of  trihalomethanes  and  other  chlorinated 
organics  during  chlorination.  These  substances  can  be  removed  during  coagula¬ 
tion;  however,  operating  conditions  must  be  selected  which  are  also  effective  in 
the  removal  of  turbidity.  Therefore,  optimization  of  coagulation  chemistry  in 
the  full-scale  plant  was  evaluated  with  respect  to  the  removal  of  TOC  and 
turbidity. 

By  optimizing  the  coagulation  process,  maximum  removals  of  turbidity,  TOC, 
metals,  bacteria  and  asbestos  can  be  achieved  for  minimum  coagulant  costs,  hi 
addition,  increased  removal  of  humic  material  during  coagulation  will  result  in 
a  more  effective  utilization  of  the  granular  activated  carbon  and  reduced 
formation  of  disinfection  by-products,  such  as  chlorinated  organics.  Finally, 
cost  of  the  chemicals  for  coagulation  can  be  decreased  by  selection  of 
appropriate  conditions  for  coagulation,  including  pH,  coagulant  type,  coagulant 
combination,  and  dose. 

OBJECTIVE 

The  major  objective  for  all  phases  of  the  coagulation  bench-scale  testing  was  to 
determine  alternative  chemical  combinations  for  optimum  TOC  removal  while 
maintaining  good  turbidity  removal,  minimizing  chemical  costs  and  decreasing 
the  volume  of  chemical  sludge  produced. 

APPROACH 

EXPERIMENTAL  PLAN 

Bench-scale  jar  tests  were  conducted  in  the  different  phases  of  the  Coagulation 
Study,  with  each  phase  designed  to  answer  specific  questions  or  concerns 
related  to  achieving  the  primary  objective  above.  Seven  phases  of  testing  were 
completed  over  the  course  of  the  project,  as  listed  below.  The  different  phases 
of  the  study  are  described  under  Discussion  of  Results  in  this  section. 
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Alum  Coagulation 

1.  Prescreening  alum  (Al2(S04)3*14H20)  and  polymers 

2.  Evaluation  of  alum  plus  a  selected  coagulant  aid 

3.  Coagulant/filter  aid  selection 

4.  Alum  coagulation  of  influent  streams 

5.  Evaluation  of  dissolved  organic  carbon  (DOC)  removal  -  alum  and 
polymers  as  primary  coagulants 

Lime  Coagulation 

1.  Lime  as  the  sole  coagulant 

a.  Lime  Without  a  Coagulant  Aid 

b.  Lime  Plus  Soda  Ash  (Na2C03)  For  Hardness  Control 

2.  Lime  plus  coagulant  aids 

a.  Polymers 

b.  Ferric  Chloride  (FeCl3) 

METHODS 

The  general  jar  test  procedure  used  during  each  phase  of  the  coagulation  study 
consisted  of  the  following  steps:  1)  rapid  mix  a  selected  coagulant  dosage  with  a 
1L  blend  tank  sample  at  100  rpm  for  one  minute  using  a  Phipps  and  Byrd  six- 
paddle  jar  test  apparatus,  2)  flocculate  the  mixture  at  30  rpm  for  thirty 
minutes,  and  3)  settle  the  flocculated  sample  for  twenty  minutes.  A  detailed 
experimental  protocol  with  modifications  is  described  in  Table  Ll-1. 

Turbidity,  TOC  and/or  dissolved  organic  carbon  (DOC),  and  pH  measurements 
were  performed  on  the  blend  tank  water  and  on  unfiltered  and  filtered 
supernatant  samples  using  a  Hach  turbidimeter,  a  Dohrman  DC-80  TOC 
analyser  and  an  Orion  501  ionanalyzer,  respectively.  Samples  for  TOC 
measurement  were  collected  in  60  ml  air-tight  bottles,  acidified  with  NH2SO4 
to  pH*2,  biological  activity  was  controlled  with  NaS03,  and  refrigerated  at  4°C 
until  analyzed. 


DISCUSSION  OF  RESULTS 

ALUM/POLYMER 
Prescreening  Alum  and  Polymers 

Prior  to  the  alum  and  polymer  prescreening  tests,  polymers  were  reviewed  and 
selected  for  coagulation.  Polymers  from  half  a  dozen  manufacturers  were 
considered.  Each  polymer  was  defined  by  eight  categories:  charge,  structure, 
molecular  weight,  charge  density,  EPA  recommended  maximum  concentration, 
designed  use,  form  and  cost  ($/pound).  Polymer  representatives  were  contacted 
and  samples  of  recommended  polymers  were  received  for  experimental  use. 
Twenty-one  polymers  out  of  the  initial  list  of  recommended  polymers  were 
considered  and  are  summarized  in  Table  Ll-2. 
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TABLE  1.1-1 

COAGULATION  STUDIES  -  EXPERIMENTAL  PROTOCOL 

1.  Clean  three  5  gallon  carboys  and  rinse  with  Milli-Q. 

2.  Collect  experimental  water  at  the  blend  tank  weir,  rinsing  each  carboy 
with  blend  tank  water  first.  Store  collected  water  in  4°C  refrigerator,  if 
necessary.  Allow  water  to  achieve  room  temperature  prior  to  testing. 

3.  Determine  the  chemical  addition,  IN  HC1  or  1M  NaOH,  required  to  alter  or 
control  pH  dinring  experimentation.  (Alum  Phases  2  and  5) 

4.  Collect  samples  for  analyses  and/or  measure  the  necessary  influent 
parameters. 

a.  Turbidity,  NTU 

b.  TOC,  mg/L-C 

c.  DOC,  mg/L-C  (Alum  Phase  5,  filtered  sample  water) 

d.  UV  Absorbance  at  254  nm  (Alum  Phases  1,  2  and  3) 

e.  pH 

f.  Temperature,  °C 

5.  Pour  1L  of  sample  water  into  each  1L  beaker  and  place  on  the  jar  tester. 

6.  Rapid  mix 

a.  Turn  jar  tester  on  so  the  paddles  are  moving  slowly. 

b.  Add  coagulant  and  pH  control  chemical  (Alum  Phases  2  and  5) 
simultaneously  to  each  1L  beaker,  using  one  and/or  two  25  ml  beakers 
for  the  additions. 

c.  Rapid  mix  at  100  rpm  for  one  minute. 

d.  Add  the  coagulant  aid  or  second  coagulant,  if  necessary,  to  each  1L 
beaker  using  25  ml  beakers  for  the  addition. 

e.  Rapid  mix  at  100  rpm  for  a  second  minute. 

7.  Flocculate  at  30  rpm  for  thirty  minutes. 

8.  Settle  for  twenty  minutes. 

9.  Collect  samples  for  analyses  and/or  measure  the  following: 

a.  Turbidity,  NTU 

b.  TOC,  mg/L-C  (Alum  Phase  3  and  Lime  Phases  1  and  2) 

c.  UV  Absorbance  at  254  nm  (Alum  Phases  1,  2  and  3) 

10.  Filter  200  ml  of  settled  supernatant  through  a  glass  fiber  filter  which  has 
been  prepared  with  100  ml  of  Milli-Q. 

11.  Collect  samples  of  and/or  analyze  filtrate  for  the  parameters  listed  below. 

a.  Turbidity,  NTU 

b.  DOC  mg/L-C 

c.  UV  Absorbance  at  254  nm  (Alum  Phases  1,  2  and  3) 

12.  Measure  the  pH  and  temperature,  °C,  of  the  remaining  settled  supernatant. 

13.  TOC  and  DOC  samples  are  to  be  stored  at  4°C  until  analyzed;  they  have 
been  acidified  with  H2SO4. 
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POLYMER  SUMMARY 
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From  the  list  of  twenty-one  polymers,  the  following  nine  polymers  were  chosen 
for  the  testing  program. 


Bets  1160P 
Cat  Floe  T 
Magnifloc  57  ZC 


Separan  NP10P 
Hercofloc  815 
Hercofloc  1018 


Hercofloc  1021 
Magnifloc  834A 
Chitosan 


Charge,  molecular  weight,  and  charge  density  are  the  three  characteristics 
which  were  considered  during  the  initial  selection  process.  Cationic  polymers 
are  noted  for  their  effective  use  as  coagulant  and  filtration  aids  in  the  field  of 
water  treatment.  Anionic  and  nonionic  polymers  are  generally  used  as 
coagulant  and  filtration  aids,  respectively.  The  list  of  nine  polymers  does  not 
include  nonionics  because  prior  experience  suggested  they  are  poor  coagulant 
aids,  with  respect  to  TOC  removal. 

Discussion.  Ten  jar  tests  were  conducted,  including  a  control  test  with  alum 
alone  and  nine  tests  with  alum  and  one  of  the  selected  polymers  in  combination. 


Alum  dosages  of  10,  30,  50,  60,  70  and  90  mg/L  were  applied  in  the  control  test 
and  turbidity  and  UV  absorbance  were  used  to  evaluate  performance.  Optimum 
alum  dose  in  terms  of  turbidity  removal  was  50  mg/L  (99  percent  removal)  and 
in  terms  of  UV  absorbance  was  70  mg/L  (38  percent  reduction),  see  Figure  1.1-1. 
To  determine  the  effect  of  the  polymers  on  coagulation,  as  measured  by  final 
turbidity  and  UV  absorbance,  a  non-optimum  alum  dose  of  10  mg/L  was  chosen 
and  used  in  combination  with  polymers  at  doses  ranging  from  .02  to  10  mg/L. 

Hie  results  from  the  nine  alum/polymer  combination  jar  tests  indicate  that  the 
cationic  polymers  are  better  coagulant  aids  than  the  anionic  polymers.  Alum, 
when  used  as  the  sole  coagulant  at  10  mg/L,  provided  an  84  percent  turbidity 
removal  and  an  eighteen  percent  reduction  in  UV  absorbance.  Turbidity 
removal  was  improved  with  almost  all  of  the  alum/optimum  polymer  dose 
combinations.  The  reduction  of  UV  absorbance,  however,  generally  increased 
with  the  cationic  polymers  and  decreased  with  the  anionic  polymers. 
Therefore,  the  results  from  the  prescreening  tests  at  the  alum/optimum 
polymer  doses  divide  the  polymers  into  three  classifications,  defined  below. 

Class  I.  Significant  turbidity  removal  and  reduction  in  UV  absorbance 
were  achieved  using  polymer  doses  below  the  EPA  recommended  maximum 
concentration. 
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Polymer 

EPA  Rating 
(mg/L) 

Optimum 
Polymer  Dose 
(mg/L) 

%  Turbidity 
Removal 

%  UV  Abs. 
Reduction 

Betz  1160P 

1 

0.1 

88 

Magnifloc  572C 

20 

10.0 

92 

20 

Chitosan 

n/a 

0.5 

93 

19 

Class  n.  A  significant  turbidity  removal  was  achieved  but  UV  absorbance 
reductions,  comparable  to  those  in  Class  I,  were  only  obtained  when  polymer 
doses  equivalent  to  the  EPA  recommended  maximum  concentration  were  used. 


Polymer 
Cat  Floe  T 
Hereof loc  815 


EPA  Rating 
(mg/L) 

5 

1 


Optimum 
Polymer  Dose 
(mg/L) 

5 

1 


%  Turbidity 


Removal 


90 

90 


%  UV  Abs. 
Reduction 
16 
20 


Class  IEt.  Additional  turbidity  removal  was  obtained  when  the  polymers 
were  used  in  combination  with  the  alum.  Reductions  in  UV  absorbance, 
however,  were  less  than  those  achieved  when  10  mg/L  alum  was  used  as  the  sole 
coagulant. 


Polymer 
Hereof  loc  1018 
Hercofloc  1021 
Separan  NP10P 
Magnifloc  834A 


EPA  Rating 
(mg/L) 

1 

1 

1 

n/a 


Polymer  Dose 
(mg/L) 

1 

0.02 

0.02 

1 


%  Turbidity 
Removal 
83 
91 
87 
89 


%  UV  Abs. 
Reduction 
12 
16 
13 
13 


Conclusion.  The  selection  of  a  polymer  for  Phase  2  testing  was  based  on  UV 
reduction  and  turbidity  removals  achieved  by  the  alum/polymer  combinations  in 
Phase  1.  The  polymers  with  most  promise  were  those  previously  categorized  as 
Class  L  The  turbidity  removals  achieved  by  each  alum/polymer  combination  in 
Class  I  show  the  most  promise,  representing  significant  improvements  over  the 
removals  achieved  when  10  mg/L  alum  was  used  as  the  sole  coagulant. 
Reduction  of  UV  absorbance  indicates  more  significant  variability  between 
alum/polymer  combinations  and  was,  therefore,  used  as  the  decision  variable. 

On  the  basis  of  UV  absorbance,  the  prescreening  tests  suggest  that  Betz  1160P 
is  the  best  of  the  three  coagulant  aids  in  Class  I.  This  polymer  not  only 
improved  turbidity  removal,  but  helped  produce  the  optimum  UV  absorbance 
reduction.  Therefore,  Betz  1160P  was  selected  for  use  in  Phase  2. 
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Ten  jar  tests  were  performed  in  Phase  2,  one  with  alum  alone  and  nine  with 
alum/Betz  1160P  combinations  at  three  pH  values.  From  the  control  test  with 
alum  as  the  sole  coagulant,  alum  doses  of  15,  30  and  50  mg/L  were  selected  for 
the  alum/Betz  1160P  experiments.  Each  alum  concentration  was  tested  with 
Betz  1160P  doses  varying  from  .02  to  1.0  mg/L  at  pH  values  of  6.5,  7.0  and  7.5. 
The  three  pH  values  were  selected  based  on  the  following  considerations. 

1.  The  water  being  treated  has  the  potential  for  being  aggressive  or 
corrosive.  When  the  pH  drops  below  6.5,  the  water's  buffering  capacity 
significantly  decreases,  increasing  the  corrosive  potential. 

2.  When  the  pH  is  below  8,  humic  substances  dissociate  into  humic  and  fulvic 
acids  more  readily  and  can  be  effectively  removed  or  reduced. 

3.  According  to  0*Melia  and  Dempsy,  1981,  for  dilute  systems  (TSS<50  mg/L 
kaolin  and  TOC<25  mg/L-C)  the  optimum  pH  ranges  for  turbidity  and 
humic  removal  are  6.5  to  7.5  and  6  to  7,  respectively.  The  EEWTP 
influent  has  a  median  TSS  of  14  mg/L  and  TOC  of  4.0  mg/L-C. 

The  jar  test  procedure  outlined  in  Table  Ll-1  was  followed  with  the  modifica¬ 
tion  of  a  one  hour  settling  period  using  Imhoff  cones.  Again,  jar  test  data  were 
analyzed  according  to  improved  turbidity  and  UV  absorbance  reductions.  Also, 
chemical  costs  were  calculated  for  the  alum  and  alum/Betz  1160P 
combinations. 

Discussion.  Plots  of  removal  isopletbs  were  prepared,  comparing  percent 
turbidity  removal  and  percent  UV  absorbance  reduction  for  alum  dose  versus 
Betz  1160P  dose.  Percent  residual  turbidity  and  UV  absorbance  associated  with 
alum/Betz  1160P  combinations  were  derived  from  these  plots  and  used  in  the 
following  two  equations  to  calculate  normalized  residual  turbidity  and  UV 
absorbance. 

Normalized  _  _ 100% _ 

Removal  -  %  Residual  Turbidity 

Normalized  _  _ 100% _ 

Removal  "  %  Residual  UV  Abs. 

The  100  percent  represents  no  removal  of  either  turbidity  or  UV  absorbance  and 
%  residual  is  the  percent  of  either  variable,  present  in  the  beaker  supernatant, 
after  coagulation/sedimentation.  When  plotted,  normalized  removals  accen¬ 
tuate  variations  between  removal  data  which  otherwise  would  be  interpreted  as 
nearly  constant  over  the  coagulant  dose  range. 

Figures  Ll-2,  1.1-3  and  1.1-4  represent  Betz  1160P  dose  versus  normalized 
turbidity  and  UV  absorbance  removals  at  the  constant  alum  doses  of  50,  30  and 
15  mg/L,  respectively.  The  following  is  noted: 

1.  Turbidity  removal  increases  with  an  increasing  dose  of  Betz  1160P. 


NORMALIZED  UV  ABS.  REMOVAL  NORMALIZED  TURBIDITY  REMOVAL 


JAR  TEST  RESULTS  WITH 
60  PPM  ALUM/BETZ  1160P 
FIGURE  I.  1-2 


NORMALIZED  UV  ABS.  REMOVAL  NORMALIZED  TURBIDITY  REMOVAL 


LEGEND 

ALUM  DOSE=30PPM 
#  =  PH6.5 
■  =  PH7.0 

▼  =  PH7.5 


BETZ  1160P  DOSE,  mg/L 

JAR  TEST  RESULTS  WITH 
30  PPM  ALUM/BETZ  11  SOP 
FIGURE  I.  1-3 
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LEGEND 

ALUM  D0SE=15PPM 
•  =  PH6.5 
■  =  PH7.0 
▼  =  PH7.5 


JAR  TEST  RESULTS  WITH 
IS  PPM  ALUM/BETZ  1160P 
FIGURE  I.  1-4 
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2.  No  trend  was  observed  with  respect  to  the  relationship  between  turbidity 
removal  and  pH.  Turbidity  removal  varied  with  pH,  but  in  an  inconsistent 
maimer. 

3.  UV  absorbance  removal  at  each  pH  tested  remained  constant  over  most  of 
the  0  to  1  mg/L  Betz  1160P  dosage  range. 

4.  The  figures  indicate  that  UV  absorbance  removal  fluctuates  with 
increasing  alum  dose  and  increasing  pH.  At  15  mg/L  alum,  UV  absorbance 
removal  increases  with  increasing  pH,  but  at  50  mg/L  alum  it  decreases 
with  increasing  pH. 

Sludge  volume  is  another  variable  of  concern  and  was  measured  during  the 
experiments.  Reductions  in  sludge  volume  did  occur  when  the  alum/Betz  1160P 
combination  was  used.  However,  in  comparison  to  the  volumes  produced  when 
alum  is  used  as  the  sole  coagulant,  reductions  were  minimal  (0.5  to  1.0  ml/L) 
for  approximately  equal  turbidity  removals. 

Conclusion.  Based  on  the  above  results,  a  cost  analysis  was  made.  Table  Ll-3 
is  a  summary  of  selected  results  indicating  potential  cost  benefits  achievable 
with  an  alum/Betz  1160P  combination.  The  table  was  developed  utilizing  the 
following  criteria  and  assumptions. 

Target  Removals  Chemical  Costa 

Turbidity  909i  Alum  -  147  $/ton  (48.5%  soln) 

UV  Abs.  40%  Betz  1160P  -  3.68  $/lb.  (dry) 

Q  a  0.5  mgd 

Only  alum  doses  above  15  mg/L  meet  the  removal  goals. 

This  analysis  indicates  that  benefits  could  be  realized  through  the  use  of  an 
alum/Betz  1160P  combination.  Chemical  costs  could  be  reduced  significantly 
by  replacing  alum  with  a  combination  of  alum  and  Betz  1160P.  If  the  pH  were 
to  be  raised  in  the  plant  for  corrosion  control  and  as  an  aid  for  manganese 
removal,  then  the  alum/Betz  1160P  combination  would  be  even  more 
advantageous,  relative  to  alum  alone. 

On  the  basis  of  these  results,  Betz  1160P  was  used  as  a  coagulant  aid  at  plant- 
scale;  however,  the  resulting  turbidity  and  TOC  removals  were  below  those 
achieved  in  the  bench-scale  tests.  The  advantage  in  using  Betz  1160P  was  its 
ability  to  agglomerate  the  coagulated  particulate  matter  into  larger  more 
tightly  bound  floes  than  those  formed  with  alum  alone.  These  larger,  more 
dense  floes  settled  in  the  sedimentation  basin  and  did  not  resuspend  in  the  basin 
when  the  surface  water  was  agitated  by  the  wind,  such  was  the  case  with  the 
alum  alone  floes. 
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TABLE  1.1-3 

SELECTED  ALUM/BETZ  1160P  TEST  RESULTS  AND  COST  ESTIMATES 


Alum 

Betz  1160P  %  Turbidity 

&  UV  Abs. 

Sludge  Vol. 

Cost 

pH  ppm 

ppm 

Removal 

Reduction 

ml/L 

$/day 

6.5  50 

0 

85 

43 

7 

15.35 

.1 

88 

43+ 

7.5 

16.85 

.2 

90 

43+ 

7 

18.45 

30 

0 

83 

42 

5 

9.2 

.02 

88 

43-44 

4.5 

9.5 

.15 

90 

43-44 

4 

11.50 

7.0  50 

0 

83+ 

38 

7 

15.35 

.1 

88 

41 

7 

16.85 

.4 

90 

41 

6.5 

21.50 

30 

0 

84 

38 

6 

9.2 

.15 

88 

41 

5 

11.50 

.25 

90 

41-42 

4 

13.00 

.4 

92 

42 

3 

15.35 

7.5  50 

0 

84 

35+ 

5.5 

15.35 

.05 

90 

36 

6 

16.85 

.15 

92 

38 

6 

17.65 

.5 

95 

38 

5.5 

23.00 

30 

0 

86+ 

35 

5 

9.2 

.05 

88 

38 

4.5 

10.00 

.15 

90 

38 

5 

11.50 

.25 

92 

39 

4.5 

13.00 

Coagulation  and  Filter  Aid  Selection 

The  following  five  polymers  were  selected  for  Phase  3  testing  for  evaluation  as 

possible  coagulant  or  filter  aids.  Selection  was  based  on  the  information 

summarised  in  Table  Ll-2  and  previous  experience. 

Molecular 

Charge 

Weight 

Charge 

Density 

— 

Bets  1160P 

H 

+ 

L 

Magnifloc  572C 

L 

+ 

H 

i 

Hercofloc  1018 

L 

- 

H 

,  CA  253 

H 

- 

M 

CA  233 

L 

0 

0 

NOTE!  H 

=  high,  M 

=  medium,  L  =  low 

| 

i 
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Five  jar  tests  were  conducted  according  to  the  procedure  outlined  in  Table 
1.1-1.  The  polymers  were  tested  in  combination  with  alum  at  50  mg/L  (the 
plant-scale  dosage)  and  the  results  were  evaluated  based  on  turbidity  and  TOC 
removals.  For  each  polymer  tested,  one  of  the  beakers  in  the  jar  test  contained 
alum  alone  at  the  constant  50  mg/L  dose.  Results  for  the  coagulant/filter  add 
jar  tests  are  shown  in  Table  1.1-4. 


TABLE  1.1-4 

COMPARISON  OF  COAGULANT  AIDS* 


_ Raw _ 

Optimum 

Dose  Turbidity  TOC 


Polymer 

mg/L  _ 

NTU 

mg/L-C 

Betz  1160P 

.05 

13 

5.6 

Magnifloc 

572C 

.50 

11 

4.2 

Hercofloc 

1018 

.25 

13 

5.7 

CA  253 

.25 

12 

7.3 

CA  233 

.50 

12 

7.1 

Supernatant  Filtrate^ 


Turbidity 

TOC 

Turbidity 

TOC 

NTU 

mg/L -C 

NTU 

mg/L-C 

1.4  4.2  .15  4.2 


1.0 

2.9 

.10 

2.8 

.85 

3.9 

.15 

4.3 

.60 

5.0 

.15 

5.5 

1.4 

4.4 

.15 

4.6 

1.  Alum  dose  held  constant  for  each  jar  test  at  50  mg/L 

2.  200  ml  of  supernatant  filtered  through  a  Gelman  glass  fiber  filter 


Discussion.  The  results  summarized  above  reflect  the  data  for  alum  plus  the 
optimum  polymer  dose  for  each  jar  test.  The  median  removals  achieved  by 
alum,  at  50  mg/L,  in  the  supernatant  were  89  percent  and  26  percent  for 
turbidity  and  TOC,  respectively.  The  data  in  Table  1.1-4  suggest  that  the  best 
removals  of  turbidity  and  TOC  after  settling  only  are  produced  by  alum  plus 
CA  253  and  alum  plus  CA  233  with  TOC  removals  of  31  and  38  percent, 
respectively. 

Once  the  supernatant  was  filtered,  the  final  turbidities  were  either  98  or 
99  percent  for  each  alum/polymer  combination.  All  of  the  polymers  tested  in 
combination  with  alum  in  Phase  3  provided  good  turbidity  removal  after  settling 
and  filtering;  greater  than  85  percent  and  98  percent,  respectively.  TOC  values 
remained  relatively  unchanged  before  and  after  filtration.  A  slight  TOC 
increase  did  occur  for  some  combinations  through  filtration.  However,  the  TOC 
increases  are  less  than  or  equal  to  the  acceptable  confidence  limit  of  ten 
percent.  The  order  of  increasing  TOC  removed  produced  by  the  alum/polymer 
combinations  is  as  follows: 
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Betz  1160P 

Magnifloc  57ZC/Hercofloc  1018/CA  253 
CA  233 

Conclusions.  Two  polymers  were  selected  for  full  scale  testing  with  two  weeks 
of  testing  per  polymer.  The  non-ionic,  CA  233  was  selected  based  on  the  TOC 
removal  suggested  by  the  jar  test.  Of  the  three  polymers  which  produced 
equivalent  TOC  removals,  two  are  anionic  polymers  and  one  is  a  cationic 
polymer,  as  previously  identified.  An  anionic  polymer,  Hercofloc  1018,  was 
selected  as  the  second  polymer  for  further  testing. 

CA  133  and  Hercofloc  1018  were  tested  during  January  1981.  The  results  of  the 
plant-scale  evaluation  were  similar  to  the  alum/Betz  1160P  combination  at 
plant-scale.  Neither  of  the  coagulant  aids,  when  used  with  alum  at  plant-scale, 
improved  turbidity  and  TOC  removal,  which  is  contrary  to  the  results  indicated 
by  the  jar  tests.  However,  both  polymers  did  help  to  keep  the  floe  settled. 
Hercofloc  1018  is  the  least  expensive  of  the  three  (Betz  1160P,  CA  233  and 
Hercofloc  1018);  therefore,  it  was  used  in  the  plant  to  maintain  a  settled  floe. 

Alum  Coagulation  of  Influent  Streams 

The  tests  conducted  during  Phase  4  were  designed  to  investigate  the  potential 
filterable  organic  carbon  (FOC)  and  non-filterable  organic  carbon  (DOC)* 
removals  which  can  be  achieved  by  alum,  the  primary  coagulant.  These  tests 
provided  information  pertaining  to  the  fractions  of  TOC  removable  by  alum  as 
well  as  providing  a  baseline  to  which  other  coagulants  or  coagulant 
combinations  could  be  compared.  Test  results  are  shown  in  Table  1. 1-5. 

It  is  important  to  note  when  reviewing  the  data  in  Table  1.1-5  that  the  water 
samples  were  not  all  collected  on  the  same  day.  The  Blue  Plains  nitrified 
effluent  and  Potomac  River  estuary  sample  waters  were  collected  in  the  same 
day  at  the  same  time.  However,  the  blend  tank  water  was  collected  the 
following  day,  and  had  an  increased  raw  water  TOC  value. 

Discussion.  Table  Ll-5  summarizes  the  data  collected  from  three  jar  tests  with 
alum,  in  each  of  the  following  raw  waters;  nitrified  effluent,  estuary  and  blend. 
The  turbidity  removal  for  each  test,  after  settling,  was  greater  than  ninety 
percent  and  is,  therefore,  not  reported  in  Table  1.1-5.  The  results  indicated  an 
increase  in  turbidity  removal  with  increased  alum  dose. 

The  TOC  values  presented  in  Table  1.1-5  reflect  very  little,  if  any,  change  for 
each  sample  before  and  after  filtering.  The  variations  in  TOC  values  which  do 
occur  are  within  the  confidence  limit  of  ten  percent. 


1  In  this  report,  non-filterable  TOC  is  assumed  to  be  representative  of 
dissolved  organic  carbon  (DOC)  and  is  frequently  referred  to  as  DOC. 
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TABLE  1.1-5 

ALUM  COAGULATION  RESULTS 
NITRIFIED  EFFLUENT/ESTUARY/BLEND 


* 


Alum 

Dose 

Nitrified  Effluent1 

Blend1 

TOC2 

DOC3 

TOC 

DOC 

TOC 

DOC 

mg/L 

mg/L-C 

mg/L-C 

mg/L-C 

mg/L-C 

mg/L-C 

mg/L-C 

20 

4.0 

3.9 

2.9 

2.8 

3.3 

3.2 

40 

3.8 

3.5 

2.8 

2.7 

3.0 

3.0 

80 

3.3 

3.3 

2.6 

2.6 

2.9 

2.8 

120 

3.3 

3.1 

2.6 

2.4 

2.8 

2.8 

160 

3.1 

3.3 

2.6 

2.3 

2.7 

2.8 

240 

3.0 

3.2 

2.3 

2.5 

2.7 

2.8 

1.  Raw  water  TOCs  for  the  nitrified  effluent,  estuary  and  blend  were  4.8,  3.7, 

and  6.5  mg/L-C,  respectively.  ' 

2.  TOC  after  settling  mg/L-C. 

3.  TOC  after  filtering  settled  supernatant  through  a  glass  fiber  filter. 


The  results  indicate  that  the  particulate  TOC  is  easily  removed  by  alum; 
however,  the  dissolved  TOC  fraction  is  difficult  to  remove  even  at  high  alum 
doses.  Also,  the  percent  TOC  removals  for  the  nitrified  effluent  and  estuary 
waters  suggest  that  alum  reacts  to  the  same  degree  with  the  TOC  fractions  in 
each  of  the  two  influent  streams.  Median  removals  from  20  to  32  percent  were 
obtained  for  both  of  these  particular  jar  tests  when  alum  doses  were  increased 
from  20  to  240  mg/L,  respectively. 

Conclusion.  Because  this  set  of  jar  tests  indicates  that  DOC  is  more  difficult 
to  remove  than  FOC  from  the  influent  waters,  DOC  was  the  parameter  used  for 
the  evaluation  of  the  final  alum  phase  jar  tests. 

Alum  and  Polymers  as  Primary  Coagulants 


The  jar  tests  conducted  in  this  phase  can  be  separated  into  two  groups.  First, 
alum  and  each  of  the  polymers  selected  were  tested  as  single  primary 
coagulants.  Second,  alum  and  each  polymer  were  tested  as  primary  coagulant 
combinations.  DOC  as  well  as  turbidity  were  the  parameters  used  to  evaluate 
the  test  results.  The  three  polymers  selected  for  this  phase  of  the  coagulation 
study,  shown  below,  were  chosen  because  previous  results,  (Arco,  1981  and 
Narlda  and  Rebhun,  1981)  indicate  that  they  function  well  as  primary 
coagulants.  These  polymers  are  not  among  the  original  twenty-one  summarized 
in  Table  Lb-2. 
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Molecular 

Weight 

Charge 

Charge 

Density 

Maximum  EPA 
Recommended 
Dose,  mg/L 

Purifloc  C-31 

L 

+ 

H 

5 

Arco  6320 

L 

+ 

H 

20 

Arco  6440 

L 

+ 

H 

50 

Discussion.  Hie  DOC  removals  produced  by  each  primary  coagulant  are  shown 
in  Figure  Ll-5.  Figure  I.1-5A  is  the  DOC  removal  curve  for  alum  and  indicates 
1)  alum  can  remove  DOC  (twenty  percent  for  this  particular  test),  2)  DOC 
removal  begins  to  plateau  at  low  alum  doses,  and  3)  very  high  dosages  of  alum 
have  no  significant  effect  on  DOC  removal.  DOC  removal  curves  for  the 
polymers  indicate  that  some  DOC  removal,  eight  to  sixteen  percent  depending 
on  the  polymer,  occurs  at  the  low  polymer  doses,  5  mg/L  and  below.  As  the 
dose  of  each  polymer  was  increased,  above  5  mg/L  in  these  tests,  the  DOC 
concentration  detected  also  increased.  These  increases  in  DOC  were  probably, 
caused  by  the  presence  of  excess  polymer  in  solution.  Each  of  thejthfee 
polymers'  structure  contains  carbon  which  could  add  DOC  at  tJrffexcess 
dosages. 

The  settled  turbidities  for  the  alum  jar  test  were  <0.5  NTU  and  represented 
removals  of  97  percent  or  better.  Removals  increased  with  increasing  alum 
dose.  Percent  removals  in  turbidity  for  each  of  the  three  polymers  ranged  from 
48  to  64  percent.  Based  on  these  turbidity  removals  the  polymers  did  not 
perform  as  well  as  alum.  However,  the  polymer  test  results  indicate  that  some 
DOC  removal  is  achievable  and  that  further  testing  was  warranted. 

The  data  summarized  in  Table  Ll-6  were  produced  by  testing  alum  in 
combination  with  each  of  the  three  polymers.  An  alum  dose  of  40  mg/L  was 
added  to  each  beaker  prior  to  the  polymer  addition,  as  previously  described. 
Both  the  settled  turbidity  data  and  the  DOC  data  indicate  that  the  primary 
coagulant  combinations  do  not  provide  any  significant  additional  removals  as 
compared  to  alum  alone. 

Conclusion.  Each  coagulant  was  tested  as  a  primary  coagulant  in  the  first  set 
of  jar  tests.  As  indicated  by  the  discussion  above  and  Figure  Ll-5,  the  polymers 
did  not  perform  as  well  as  alum  in  terms  of  settled  turbidity  and  DOC  removal. 

However,  because  some  DOC  removal  was  achieved  with  each  polymer,  further 
testing  with  alum/polymer  combinations  was  pursued.  Again,  as  with  the  first 
set  of  tests,  no  significant  improvement  in  the  removals  of  turbidity  or  DOC 
were  achieved  with  the  primary  coagulant  combinations  relative  to  the  use  of 
alum  alone. 
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TABLE  1.1-6 

DOC  REMOVAL  BY  PRIMARY  COAGULANT  COMBINATIONS 


Coagulant 
Dose  mg/L 


Settled2 
Turbidity,  NTU 


DOC* 
mg/L -C 


Alum  40 

0.25 

2.9 

Purifloc  C-311 

1.0 

0.75 

3.1 

3.0 

1.00 

3.1 

5.0 

1.40 

3.2 

Arco  632Q1 

1.0 

0.35 

3.3 

3.0 

0.35 

3.5 

5.0 

0.35 

3.2 

Arco  6440 1 

3.0 

0.95 

3.0 

5.0 

0.95 

2.8 

10.0 

1.00 

3.1 

1.  Alum  dose  held  constant  at  40  mg/L;  alum  was  added  first 

2.  Raw  water  turbidity  was  40  NTU 

3.  Raw  water  DOC  was  4.2  mg/L-C 


LIME 


Lime  -  Sole  Cos 


I Amm  Without  Coagulant  Aid.  Phase  la  of  the  lime  coagulation  tests  involved 
an  evaluation  of  lime  as  the  sole  coagulant  and  pre-disinfectant.  Two  jar  tests 
were  conducted,  without  pH  control,  using  a  range  of  lime  doses  from  25  to  450 
mg/L-C aO.  The  experimental  protocol  outlined  in  Table  Ll-1  was  utilized  with 
the  addition  of  initial  and  final  total  coliform  analyses  (MPN).  The  MPN 
analysis  was  used  to  determine  the  capability  of  the  lime  to  remove  and/or 
inactivate  the  coliforms  present  in  the  water. 


Discussion.  Figure  Ll-6  is  a  graphical  summary  of  the  turbidity,  TOC  and 
MPN  removals  achieved  as  the  lime  dose  was  increased.  The  results  of  the 
testing  indicate  that  the  greatest  increase  in  percent  removals  occurred  up  to 
100  mg/L-C  aO  and  reached  a  plateau  at  approximately  200  mg/L-CaO. 
maximum  removals  for  turbidity,  TOC  and  MPN  were  99,  47  and  100, 
respectively. 


A  comparison  of  the  lime  and  alum  coagulation  (see  Figure  1.1-1)  results 
indicate  that  equivalent  removals  are  achieved  for  turbidity;  however,  lime 
doses  >  200  mg/L-CaO  removed  ten  percent  more  TOC  than  alum,  based  on  UV 
adeorbance.  The  UV-TOC  correlation  for  the  alum  coagulation  work  suggested 
a  1*2  UV  to  TOC  percent  removal  ratio;  therefore,  lime  does  >  200  mg/L-CaO 
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JAR  TEST  RESULT3-LIME  AS  SOLE  COAGULANT 

FIGURE  I.  1-6 
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removed  fifteen  percent  more  TOC  than  alum.  Lime  has  the  added  benefit  of 
providing  significantly  improved  disinfection.  A  lime  dose  of  180  mg/L-CaO 
corresponded  to  a  pH=11.0  and  produced  a  100  percent  total  coliform  removal 
or  inactivation.  With  lime  coagulation;  however,  is  the  added  necessity  to 
recarbonate  the  water  to  reduce  the  pH  following  sedimentation. 

A  detriment  which  occurred  when  lime  was  used  as  a  coagulant  was  the 
increase  in  the  total  hardness  concentration  of  the  finished  water.  The 
arithmetic  mean  concentration  of  total  hardness  in  the  EEWTP  blended  influent 
was  150  mg/L-CaC03.  Concentrations  of  140  to  650  mg/L-CaC03  for  total 
hardness  were  produced  by  lime  additions  of  25  to  450  mg/L-CaO,  respectively, 
in  the  jar  test  experiments.  Na2CC>3  can  be  used  as  a  control  for  water 
hardness  by  its  ability  to  increase  the  buffering  capacity  of  water  through  the 
addition  of  alkalinity.  The  next  step  in  Phase  1  was  to  evaluate  this  possibility. 

Conclusion.  The  lime  jar  test  results  indicate  equivalent  or  better 
turbidity  and  TOC  removals  can  be  achieved  when  compared  to  alum.  Lime 
coagulation  has  the  added  benefit  of  providing  disinfection,  up  to  100  percent 
total  coliform  removal  or  inactivation.  A  detriment  associated  with  lime 
coagulation  is  the  probable  outcome  of  increasing  the  total  hardness 
concentration  in  the  finished  water.  Na2C(>3  was  selected  to  be  tested  as  a 
control  for  total  hardness  in  Phase  lb. 

For  the  coagulation  experimental  work  the  following  interpretation  of  total 
hardness  concentrations  was  used:  0  to  100  mg/L-CaCC>3  =  soft  water,  100  to 
200  mg/L-CaC03  =  medium  hard  water  and  200  mg/L-CaCC>3  or  greater  =  hard 
water.  The  jar  test  results  indicate  that  a  lime  dose  of  200  mg/L-CaO  would  be 
the  approximate  dosage  used  in  plant-scale  operation  for  turbidity  and  TOC 
removal  as  well  as  disinfection.  However,  the  high  total  hardness,  280  mg/L- 
CaC03  associated  with  the  200  mg/L-CaO  dose  would  produce  an  aesthetically 
distasteful  water  to  the  consumer. 

Lime  Plus  Soda  Ash  (NapCOQ.  Phase  lb  jar  tests  were  conducted  to  evaluate 
the  capability  of  Na2C03  to  reduce  the  high  total  hardness,  280  mg/L-CaC03, 
associated  with  a  lime  dose  of  200  mg/L-CaO.  The  jar  test  experimental 
protocol  outlined  in  Table  Ll-1  was  followed  for  each  of  the  four  tests 
conducted.  Lime  doses  of  40  to  200  mg/L-CaO  were  used  in  the  tests  with 
Na2C03  doses  ranging  from  25  to  350  mg/L. 

Discussion.  The  lime/Na2C03  test  results  indicate  either  equivalent  or 
reductions  in  turbidity  and  TOC  removals  occurred  at  equivalent  lime  doses 
when  compared  to  the  lime  alone  tests.  Reductions  in  turbidity  removal  up  to 
fifty  percent  and  TOC  removal  of  up  to  twenty  percent  were  produced  by  the 
lime/Na2C03  combinations.  These  reductions  in  removal  were  probably  due  to 
the  increased  production  of  colloidal  solids.  Lowering  of  the  pH  by  the 
buffering  capacity  of  the  soda  ash  could  also  have  been  a  factor.  As  a  result, 
the  lime  dose  required  to  achieve  eighty  percent  turbidity  removal  was 
200  mg/L-CaO.  Corresponding  Na2C03  requirements  were  approximately  100 
to  150  mg/L.  The  total  hardness  concentration  associated  with  this  dose 
combination  was  204  mg/L-CaCQ3,  indicating  a  hard  water  quality.  Reductions 
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in  total  hardness  up  to  eighty  percent  were  achieved  by  use  of  the  lime/Na2C03 
combination  but  the  associated  turbidity  and  TOC  removals  were  reduced. 


Conclusion.  The  lime/Na2C03  jar  test  results  indicate  a  total  hardness 
reduction  of  eighty  percent  can  be  achieved  but  at  the  expense  of  reducing 
turbidity  and  TOC  removals.  To  achieve  the  turbidity  and  TOC  removals 
obtained  with  lime  alone  the  lime  and  Na2C03  doses  would  have  to  be 
200  mg/L-CaO  and  150  mg/L-Na2C03,  respectively.  The  implications  of  higher 
doses  with  respect  to  chemical  cost,  sludge  volume  production  and  resulting 
sodium  concentrations^  lead  to  the  conclusion  that  alkalinity  addition  is  not  the 
most  cost  effective  solution  for  reducing  total  hardness.  Attention  was 
therefore  focused  on  potential  coagulant  aids  for  the  reduction  of  lime  dosage 
requirements  and  corresponding  total  hardness. 
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Phase  2  of  the  lime  coagulation  work  entailed  an  experimental  evaluation  of 
potential  coagulant  aids.  A  testing  program  with  six  polymers  was  conducted 
and  then  a  set  of  jar  tests  with  FeCl3  was  completed.  The  six  polymers 
selected  for  the  jar  tests  were  chosen  from  the  list  of  polymers  tested  in  Phases 
2  and  3  of  the  alum  coagulation  work. 


Charge 

Betz  1160P  + 

Magnifloc  57 2C  + 

Cat  Floe  T  + 


Charge 

Hercofloc  1018 
CA  253 

CA  233  0 


Jar  testing  experimental  protocol  followed  the  procedure  outlined  in  Table  1.1-1 
for  two  coagulant  additions.  A  lime  dose  of  100  mg/L-CaO  was  used  for  the 
lime/polymer  tests  while  50,  100  and  150  mg/L-CaO  were  tested  with  FeCl3. 
Polymer  doses  of  0.1  to  2  mg/L  and  FeCl3  doses  of  1  to  10  mg/L  were  used  in 
the  coagulant  aid  jar  tests.  MPN  analyses  were  not  conducted.  Any  additional 
total  coliform  removals  achieved  through  improved  coagulation  would  have 
been  insignificant  compared  to  the  kills  achieved  with  increasing  lime  dose 
and/or  pH. 

Discussion.  A  concentration  of  lime  at  100  mg/L-CaO  as  the  sole  coagulant 
produced  75  and  30  percent  removals  of  turbidity  and  TOC,  respectively. 
Results  of  the  lime/polymer  jar  tests  are  summarized  in  the  table  below.  Four 
of  the  lime/polymer  combinations  increased  ttiribidity  removals  zero  to  nine 
percent  while  two  decreased  it  approximately  nine  percent.  The  removal  of 
TOC  was  not  improved  by  any  of  the  combinations  but  instead  was  decreased 
from  five  to  fourteen  percent.  This  decrease  may  be  due  in  part  to  TOC 
addition  by  the  polymers,  carbon  being  a  component  of  each  polymer's 
structure. 


1.  See  Main  Volume,  Chapter  9  for  a  discussion  of  the  potential  adverse 
health  impacts  of  sodium  in  drinking  water. 
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Coagulant 

Optimum 

Dose  Tested 
_ mg/L 

Turbidity 

Removal 

% 

TOC 

Removal 

% 

Betz  1160P 

79 

25 

Magnifloc  572C 

2 

86 

15 

Cat  Floe  T 

2 

76 

20 

Hercofloc  1018 

0.5 

66 

14 

CA  253 

0.25 

67 

24 

CA  233 

0.5 

75 

21 

The  results  of  the  lime/FeCl3  tests  are  depicted  in  Figure  LI -7  which  is 
comprised  of  two  sets  of  isopleths,  one  each  for  turbidity  and  TOC.  A  summary 
of  the  increased  turbidity  and  TOC  removals  achieved  with  lime  versus 
lime/FeCl3  is  tabulated  below. 


Coagulant 

_ Dose 

50  mg/L-CaO 
+  10  mg/L-FeCl3 
100  mg/L-CaO 
+  7  mg/L-FeCl3 
150  mg/L-CaO 
+  4  mg/L-FeCl3 


Turbidity 

Removal 

% 

TOC 

Removal 

% 

45 

l6 

94 

20 

75 

30 

94 

35 

90 

37 

95 

36 

The  FeCl3  doses  documented  in  the  summary  aided  in  the  production  of  the  best 
turbidity  and  TOC  removals  when  combined  with  one  of  the  three  lime  doses 
tested.  Also,  the  information  displayed  in  the  summary  pertains  only  to  those 
dosages  tested,  increased  removals  could  potentially  be  achieved  at  higher  FeCU 

dosages. 

Conclusion.  The  results  of  the  jar  tests  with  lime/polymer  combinations 
indicated  that  turbidity  removal  was  improved  while  TOC  removal  was  reduced. 
The  lime/FeCl3  tests  indicated  that  both  turbidity  and  TOC  removals  were 
improved  to  varying  degrees  based  on  coagulant  dosages  used.  Lime/FeCl3 
combinations  were  tested  at  plant-scale  at  150  mg/L-CaO  and  2  to  4  mg/L- 
FeCl3»  A  dose  combination  of  150  mg/L-CaO  and  4  mg/L-F eCl3  produced 
turbidity  and  TOC  removals  comparable  to  the  jar  tests  while  the  lime  decreased 
the  total  coliforms  approximately  100  percent.  This  coagulant  combination  was 
selected  and  used  for  plant-scale  operation. 
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CONCLUSIONS  AND  RECOMMENDATIONS 

ALUM/POLYMER 

The  alum/polymer  bench-scale  and  plant-scale  work  indicated  that  generally  the 
alum/polymer  combinations  tested  improved  turbidity  but  hindered  TOC  removal 
as  compared  to  the  removals  achieved  with  alum  alone.  Further  investigation  of 
the  inability  to  increase  TOC  removal,  even  at  high  alum  doses,  revealed  that 
DOC  was  the  fraction  of  TOC  most  difficult  to  remove.  Although  additional 
TOC  removal  could  not  be  achieved  with  coagulant  aids,  polymers  were  still  used 
at  plant-scale  to  improve  the  settling  of  floe  in  the  sedimentation  basin.  There¬ 
fore,  polymers  can  be  used  with  alum  to  aid  in  the  removal  of  particulate  matter 
by  improving  the  settling  of  floe.  An  optimum  dosage  combination  of  50  mg/L- 
alum  and  0.1  mg/L-polymer  was  used  at  plant-scale. 

LIME 

Lime  as  a  primary  coagulant  produced  results  which  indicate  equivalent  or  better 
turbidity  and  TOC  removals  can  be  achieved  when  compared  to  alum.  The 
increased  total  hardness  concentration  associated  with  the  lime  addition  was 
controllable  by  addition  of  soda  ash  (Na2C03);  however,  Na2COj  addition 
decreased  both  turbidity  and  TOC  removals.  Coagulant  aids  were  then  tested 
with  lime  in  an  effort  to  lower  lime  dosage  and  the  corresponding  total  hardness 
concentrations  as  well  as  improve  turbidity  and  TOC  removal. 

Lime  and  lime/polymer  jar  teat  results  suggest  that  only  minor,  one  to  nine 
percent,  improvements  in  turbidity  removal  occurred  when  polymers  were  used 
as  coagulant  aids  and  TOC  removal  was  decreased.  Because  polymers  did  not 
react  well  as  lime  coagulant  aids  suggests  they  should  not  be  used  in  such  a 
capacity  and  were  not  used  at  plant-scale. 

Ferric  chloride,  on  the  other  hand,  improved  both  turbidity  and  TOC  removals 
when  used  in  combination  with  lime.  Also,  the  FeCl3  reduced  the  dosage  of  lime 
required  to  achieve  comparable  turbidity  and  TOC  removals  produced  by  lime 
alone.  A  reduction  in  lime  dosage  of  approximately  25  percent  occurred  which 
corresponded  to  a  total  hardness  reduction  of  29  percent.  A  dosage  combination 
of  150  mg/L-CaO  and  4  mg/L-FeCl3  was  selected  for  plant-scale  use.  Lime,  also 
provided  approximately  100  percent  total  coliform  removal  at  150  mg/L-CaO. 
Lime/FeCl3  was  proven  a  beneficial  coagulant  combination  and  could  be  used 
together  whenever  necessary. 
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FILTRATION  STUDIES 

BACKGROUND 


INTRODUCTION 

The  primary  objective  of  the  filtration  process  has  traditionally  been  to  remove 
particulate  matter  and  thus  decrease  the  turbidity  of  the  finished  water.  The 
EPA  Primary  Drinking  Water  Standards  (USEPA,  1980)  dictate  that  the  maxi¬ 
mum  contaminant  level  for  turbidity  is  1  NTU.  A  more  recent  concern  in  the 
drinking  water  field  is  the  level  of  organics  in  potable  water.  Therefore,  the 
removal  of  organic  parameters,  such  as  TOC,  by  the  filtration  process  is  of 
interest.  In  the  case  of  the  EEWTP,  removal  of  TOC  in  filtration  may  reduce 
subsequent  costs  for  TOC  adsorption  on  granular  activated  carbon.  Finally,  it  is 
desirable  to  meet  the  objectives  of  the  filtration  process  while  minimizing 
costs. 

Ideally,  the  objective  of  filtration  is  to  obtain  the  maximum  net  water 
production  from  a  filter  while  maintaining  a  filter  effluent  of  desired  quality. 
Three  factors  affect  a  filter’s  net  water  production:  the  filtration  rate,  the 
length  of  filter  run,  and  the  amount  of  water  required  for  backwash.  The  net 
water  production  is  the  difference  betwen  the  volume  of  water  filtered  and  the 
volume  of  water  required  for  backwash.  A  convenient  method  of  describing 
filter  production  is  the  unit  filter  run  volume  (UFRV).  The  net  water 
production  is  the  amount  of  water  a  filter  produces  per  square  foot  minus  the 
amount  of  water  per  square  foot  required  to  backwash  the  filter. 

Studies  have  shown  that  when  the  UFRV  drops  below  5,000  gal/ft^/run,  the 
efficiency  of  water  production  decreases.  Thus,  5,000  gal/ft^/run  is  the 
minimum  UFRV  desired. 

Polyelectrolytes  are  commonly  used  in  the  coagulation/flocculation  process. 
The  polyelec trolyt e  molecules  attach  themselves  to  the  surface  of  suspended 
particles,  forming  bridges  between  particles  (Cohen  and  Hannah,  1971).  The 
bridged  particles  settle  more  readily.  The  use  of  polyelectrolytes  as  filter  aids 
in  the  filtration  process  aids  the  attachment  mechanisms  by  which  particles 
adhere  to  the  filter  media.  By  doing  so,  polyelectrolytes  may  aid  in  the 
removal  of  particulate  organic  matter. 

The  filtration  process  involves  a  constant  tradeoff  between  effluent  quality  and 
operational  cost.  By  performing  pilot-scale  studies,  a  number  of  the  variables 
which  influence  filtration  can  be  evaluated  and  the  filtration  process  can  be 
optimized. 
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OBJECTIVES 

The  object! res  of  the  filtration  studies  were  two-fold: 

1.  To  examine  the  effect  of  the  filtration  rate  on  effluent  water  quality  and 
filter  headloss. 

2.  To  investigate  the  performance  of  polyelectrolytes  as  filtration  aids  for 
TOC  removal. 


APPROACH 


EXPERIMENTAL  PLAN 

Two  types  of  pilot-scale  filtration  studies  were  performed:  filtration  rate 
studies  and  filter  aid  studies. 

The  filtration  rate  studies  were  performed  to  determine  what  filtration  rate 
produced  the  optimum  unit  filter  run  volume  while  still  maintaining  an  effluent 
within  the  stated  requirements.  Six  filtration  rate  experiments  were  performed 
using  three  pilot-scale  filter  columns.  These  experiments  evaluated  filter 
performance  at  three  surface  loading  rates:  3,  6  and  9  gpm/ftz.  The 
performance  criteria  were  based  on  effluent  turbidity  and  filter  headloss.  The 
maximum  turbidity  allowed  was  0.2  NTU.  A  maximum  of  100  inches  headloss 
was  allowed.  Once  either  of  these  criteria  was  exceeded  the  filtration 
experiment  was  terminated. 

Three  filter  aid  experiments  were  performed.  The  objective  of  the  filter  aid 
experiments  was  to  evaluate  whether  the  addition  of  filter  aids  improved  TOC 
removal  No  turbidity  or  headloss  standards  were  set. 

METHODS 

Equipment 

Three  pilot-scale  filter  columns  were  used  for  all  filtration  experiments.  The 
Alters  were  ten  feet  high  PVC  and  fiberglass  columns  three  inches  in  diameter, 
giving  a  0.05  ft^  surface  area.  The  filter  media  consisted  of  twenty  inches  of 
anthracite  coal  (effective  size  approximately  1.0  mm)  on  ten  inches  of  silica 
sand  (effective  size  approximately  0.5  mm).  This  media  replicated  that  which 
was  utilised  at  the  EEWTP.  The  underdrain  and  support  system  consisted  of  a 
fabric  mesh  screen  to  hold  the  media  and  distribute  the  backwash  water.  The 
pilot-scale  filter  columns  did  not  contain  gravel.  The  columns  were  automati¬ 
cally  and  continuously  monitored  for  headloss  through  the  use  of  a  strip  chart 
recorder. 

Backwash  equipment  included  a  centrifugal  pump  and  an  air  compressor  with  air 
scour.  The  backwash  procedure  consisted  of  the  following: 

e  10-20  percent  bed  expansion  for  2  minutes 
e  simultaneous  air  scour  for  6  minutes 
e  50  percent  bed  expansion  for  5  minutes 
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•  gradual  decrease  in  backwash  flow  to  restratify  bed 

•  terminate  backwash 

The  filter  column  influent  source  water  was  taken  from  the  influent  to  the  full- 
scale  filters  (after  coagulation  with  alum  and  coagulant  aid  1018  Hercofloc  amd 
settling). 

Procedures 

Six  filtration  run  experiments  were  performed.  During  each  experiment,  three 
columns  were  operated  at  flow  rates  of  3,  6  and  9  gpm/ft2.  The  headlosa 
through  each  filter  was  recorded  continuously.  Measurements  of  the  turbidity 
of  the  filtered  water  were  made  every  four  hours.  Filtration  was  terminated 
when  either  the  headloss  reached  the  maximum  level  allowable  (100  inches 
H2O)  or  when  the  turbidity  of  the  effluent  exceeded  0.2  NTU. 

In  order  to  minimize  differences  (such  as  media  compaction  or  gradation) 
among  the  pilot  filters,  the  flow  rate  tested  on  each  column  was  changed  at 
least  once  during  the  course  of  the  study.  The  initial  clean  bed  headloss  for  a 
column  at  a  particular  rate  of  flow  was  determined  by  averaging  the  headloss  at 
time  zero  for  each  of  the  columns  under  that  flow  rate.  For  example,  to 
determine  what  the  clean  bed  headloss  through  a  column  at  3  gpm/ft2  was,  the 
headloss  for  column  1  at  time  zero  at  3  gpm/ft2  was  measured.  The  same 
measurement  was  made,  during  different  runs,  for  columns  2  and  3.  These 
values  were  averaged  to  give  the  typical  initial  headloss  for  any  column 
operated  at  3  gpm/ft2.  Similar  values  were  calculated  for  6  gpm/ft2  and  9 
gpm/ft2.  The  initial,  clean  bed  headloss  subtracted  from  the  maximum  headloss 
allowable,  100  inches  of  water,  yields  the  headloss  available  during  filtration. 
For  columns  operating  at  3  gpm/ft2,  the  headloss  available  during  filtration  was 
90  inches  of  water.  For  6  gpm/ft2,  it  was  87  inches,  and  for  9  gpm/ft2,  it  was 
79  inches. 

Three  filter  aid  experiments  were  performed  using  the  pilot-scale  filter 
columns.  The  objective  of  the  filter  aid  experiments  was  to  evaluate  whether 
the  addition  of  filter  aids  improved  TOC  removal.  To  make  this  evaluation, 
polyelectrolytes  were  added  to  the  influent  water  on  the  suction  side  of  the 
peristaltic  pump  feeding  the  column.  Different  amounts  of  polymer  were  added 
to  each  column.  During  an  experiment,  one  of  the  three  columns  acted  as  a 
control.  No  filter  aid  was  added  to  this  column. 

The  filter  aids  used  during  the  filter  aid  studies  were  Magnifloc  572C  (an 
American  Cyanamid  product)  and  Pollu-Treat  C31  (a  Pollu-Tech  product).  Both 
of  these  filter  aids  are  cationic  polymers.  The  Magnifloc  is  a  very  low 
molecular  weight  polymer.  Pollu-Treat  C31  is  a  high  molcular  weight  polymer. 
Both  are  commonly  used  in  water  treatment. 

All  three  columns  in  the  filter  aid  experiments  were  operated  at  6  gpm/ft2.  To 
evaluate  TOC  reduction,  50  ml  samples  of  the  effluent  from  each  column  were 
taken  every  half  hour.  For  each  filter,  these  samples  were  composited  and  a 
TOC  analysis  was  performed  on  the  composite.  This  composite  value  was 
compared  with  the  TOC  of  the  influent. 
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All  columns  during  filter  aid  experiments  were  started  and  stopped  at  the  same 
time.  The  columns  were  operated  24  to  36  hours.  Operation  was  terminated  on 
the  basis  of  time,  not  for  headloss  or  turbidity  reasons. 

DISCUSSION  OF  RESULTS 

FILTRATION  RATE  STUDIES 

The  results  of  the  filtration  rate  experiments  are  shown  in  Table  1.2-1.  For 
each  filter  run,  the  loading  rates,  column  corresponding  to  that  loading  rate, 
time  to  turbidity  breakthrough,  time  to  terminal  headloss,  unit  filter  run 
volume  and  the  headloss  development  are  listed.  The  unit  filter  run  volume  was 
calculated  using  the  following  equation: 

UFRV  s  ((Loading  rate,  gpm/ft^)  x  (Filter  run  time,  hrs)  x  (60  m in/hr)) 

-  (Unit  backwash  volume,  gal/ft^) 

The  filter  nm  time  is  the  time  to  turbidity  breakthrough  or  the  time  to  terminal 
headloss,  whichever  is  lower.  The  unit  backwash  volume  was  200  gal/ft^  for  all 
columns  in  all  experiments.  The  headloss  development  was  calculated  by 
dividing  the  headloss  at  the  end  of  the  filter  run  by  the  filter  run  time.  Looking 
at  Table  L2-1,  it  can  be  seen  that  filter  run  time  was  usually  determined  by  the 
time  to  turbidity  breakthrough.  When  a  filter  is  optimally  utilized,  the  time  to 
turbidity  breakthrough  is  nearly  coincident  with  the  time  to  terminal  headloss. 
Terminal  headloss  should  occur  first. 

The  aim  of  the  filtration  rate  study  was  to  develop  data  to  determine  the 
optimum  filtration  rate.  The  optimum  filtration  rate  maximizes  the  production 
of  water  of  desired  quality  and  minimizes  the  associated  capital  and  operational 
costs.  Capital  and  operational  costs  are  not  developed  in  this  report.  From 
Table  1.2-1,  it  appears  the  filtration  rate  between  3  and  6  gpm/ft^  will 
maximize  production  of  the  desired  quality  of  water.  A  filtration  rate  of  6 
gpm/ft^  would  most  likely  be  preferable  to  3  gpm/ft^  since  the  average  UFRV 
at  6  gpm/ft^  is  only  twenty  percent  less  than  3  gpm/ft2,  but  the  surface  area  of 
the  filter  could  be  cut  in  half. 

FILTER  AID  STUDIES 

Three  filter  aid  studies  were  performed.  Their  results  are  shown  in  Table  1.2-2. 
For  each  column  during  each  filter  run,  the  filter  aid  dose,  composite  TOC  and 
percent  TOC  reduction  were  calculated.  The  percent  TOC  numbers  are  most 
important.  These  numbers  appear  to  indicate  that  the  use  of  filter  aids  did  not 
significantly  reduce  effluent  TOC.  The  addition  of  dissolved  TOC  from  the 
polymers  may  be  partially  responsible  for  this  finding. 

During  Filter  Run  1,  the  column  experiencing  the  highest  TOC  removed  was  the 
column  to  which  no  filter  aid  had  been  added. 

During  Filter  Run  2,  columns  1  and  2  had  similar  TOC  removed  efficiencies. 
Agedn,  column  1  had  no  filter  edd  added. 
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For  Filter  Run  3,  columns  2  and  3  had  the  highest  TOC  reduction.  This 
reduction  was  not  markedly  higher  than  the  reduction  obtained  in  the  column 
without  filter  aid. 

Given  the  results  of  these  experiments,  it  appears  the  use  of  filter  aids  did  not 
improve  TOC  removal. 

CONCLUSIONS  AND  RECOMMENDATIONS 

Conclusions  of  the  filtration  rate  study  are: 

e  An  effluent  turbidity  goal  of  0.2  NTU  was  met  using  a  dual-media 
(anthracite  and  sand)  gravity  filter. 

e  Filtration  rates  of  3  and  6  gpm/ft^  were  possible  while  still 
maintaining  a  minimum  unit  filter  run  volume  of  5,000  gpm/ft^/run. 
At  a  rate  of  9  gpm/ft^,  the  UFRV  fell  below  5,000  gpm/ft^/run. 

The  conclusion  of  the  filter  aid  studies  is: 

e  The  cationic  polyelectrolyte  filter  aids  tested  did  not  result  in 
reduced  effluent  TOC. 

The  filtration  pilot  studies  were  not  conducted  over  a  sufficiently  long  period  of 
time  or  under  sufficiently  varied  influent  conditions  to  allow  for  specific 
recommendations  for  full  scale  applications.  Results  did  indicate,  however, 
that  higher  filtration  rates  might  be  warranted  and  deserve  further  considera¬ 
tions.  Based  on  the  limited  pilot  scale  results,  a  filtration  loading  rate  of  6 
gpm/ft^  would  be  recommended  in  order  to  maximize  the  unit  filter  run 
volume,  while  minimizing  costs  and  meeting  stringent  turbidity  standards. 

Based  on  the  results  from  the  two  polyelectrolytes  tested,  the  use  of  filter  aids 
to  enhance  removal  of  organics  during  filtration  could  not  be  recommended. 
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TABLE  L2-1 

RESULTS  OF  PILOT-SCALE  FILTRATION  RATE  STUDY 


Run  No.  1 


Tine  to  turbidity  breakthrough,  hrs 
Time  to  terminal  headloss,  hrs 
Unit  Filter  Run  Volume,  gal/ft2 
Headloes  development,  in/hr 

Run  No.  2 


Time  to  turbidity  breakthrough,  hrs 
Time  to  terminal  headloss,  hrs 
Unit  Filter  Run  Volume,  gal/ft2 
Headloss  development,  in/hr 

Run  No.  3 


Time  to  turbidity  breakthrough,  hrs 
Time  to  terminal  headloss,  hrs 
Unit  Filter  Run  Volume,  gal/ft2 
Headloss  development,  in/hr 

Rim  No.  4 


Time  to  turbidity  breakthrough,  hrs 
Time  to  terminal  headloss,  hrs 
Unit  Filter  Run  Volume,  gal/ft2 
HeadlosS  development,  in/hr 

Run  No.  5 


Time  to  turbidity  breakthrough,  hrs  not  reached  40  14 

Time  to  terminal  headloss,  hrs  78  40  16 

Unit  Filter  Run  Volumen,  gal/ft2  13,840  14,200  7,360 

Headloss  development,  in/hr  1.28  2.5  5.2S 

Run  No.  6 

Column  12  3 

Time  to  turbidity  breakthrough,  hrs  36  8  2 

Time  to  terminal  headloss,  hrs  46  not  not 

reached  reached 

Unit  Filter  Run  Volume,  gal/ft2  6,280  2,680  880 

Headloss  development,  in/hr  1.3  2.5  10.5 

Average  UFRV  10,240  8,140  5,200 

1.  Note:  With  the  exception  of  Run  No.  6,  all  filter  runs  were  continued 
until  headloss  criterion  was  met  for  purposes  of  comparison.  Time  to 
breakthrough  of  0.2  NTU  turbidity  was  recorded 
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TABLE  1.2-2 

RESULTS  OF  PILOT-SCALE  FILTER  AID  STUDIES 


Column 

Filter  Aid 
Dose  mg/L 

Composite 
TOC,  mg/L 

%  TOC 
Reduction 

Filter  Run  Number  1  — 

Magnifloc  57  2C 

Influent 
to  All 
Columns 

- 

3.6 

- 

1 

0 

3.4 

5 

2 

1.0 

3.6 

0 

3 

1.0 

3.6 

0 

Filter  Run  Number  2  — 

Magnifloc  572C 

Influent 
to  All 
Columns 

- 

3.4 

- 

1 

0 

2.9 

i; 

2 

2.5 

2.8 

18 

3 

5.0 

3.4 

0 

Filter  Run  Number  3  — 

Pollu-Treat  C31 

Influent 
to  All 
Columns 

- 

2.8 

- 

1 

0 

2.7 

4 

2 


1.0 


2.5 
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GRANULAR  ACTIVATED  CARBON 

BACKGROUND 


INTRODUCTION 

With  increasing  concern  over  health  effects  of  synthetic  organic  chemicals 
(SOCs)  in  drinking  water  supplies,  a  treatment  barrier  for  control  of  these 
organic  compounds  may  be  necessary  if  the  source  is  subjected  to  contamina¬ 
tion.  Adsorption  onto  granular  activated  carbon  (GAC)  is  one  such  barrier,  the 
principle  SOC  barrier  employed  at  the  EEWTP.  While  GAC  may  be  considered 
as  a  viable  option  for  controlling  organic  contaminants,  it  is  also  one  of  the 
most  costly  processes  to  construct  and  operate.  Optimization  of  the  GAC 
process  withn  respect  to  operation  and  design  parameters  is  important  for  the 
production  of  a  economically  feasible  process  option. 

Previous  investigators  have  conducted  studies  of  GAC  adsorption  for  the 
removal  of  humic  fractions  (Lee,  1982,  Randtke  and  Christopher,  1982,  and 
Roberts  and  Summers,  1982),  desorption  of  synthetic  organic  chemicals 
(Thacker  et  al.,  1981)  and  applications  of  the  Homogeneous  Surface  Diffusion 
Model  (HSDM)  for  design  (Hand  et  al.,  1981  and  Lee  et  al.,  1982).  In  all  cases, 
however,  model  adsorbates  have  been  used.  The  tests  conducted  during  this 
project  involve  the  application  of  previously-developed  experimental  methods 
and  the  HSDM  using  the  EEWTP  influent  water,  a  fifty/fifty  mix  of  nitrified 
wastewater  effluent  and  tidal  fresh  estuary  water  from  the  Potomac  River. 
Two  chemical  pretreatments,  alum/polymer  and  lime  coagulation  followed  by 
sedimentation,  and  filtration  were  tested  during  the  GAC  adsorption  study. 

OBJECTIVE 

The  main  objective  of  this  study  was  to  develop  design  criteria  for  a  200  MGD 
GAC  facility  designed  for  TOC  removal. 

APPROACH 


SELECTION  OF  APPROACH 
Surrogate  Parameter 

The  purpose  of  the  GAC  process  is  to  remove  and/or  reduce  the  concentration 
of  synthetic  organic  contaminants  (SOC)  in  the  finished  water.  Adsorption 
models  are  not  designed  to  handle  a  large  variety  of  SOCs  interactively 
competing  for  adsorption  sites.  On  the  other  hand,  selection  of  one  or  two 
specific  SOCs  to  model  for  design  evaluation  is  also  problematic.  The  two  main 
problems  with  this  approach  are: 
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1.  Uncertainty  as  to  which  SOCs  to  select  in  order  to  ensure  conservative 
GAC  design  and  operation. 

2.  Plant  operation  based  on  the  daily  monitoring  of  the  selected  SOC(s)  is 
not  practical.  Operators  require  information  which  can  be  readily 
obtained  and  SOC  analyses  are  time  consuming. 

With  these  considerations  in  mind,  a  surrogate  parameter  was  chosen  for  the 
experimental  and  design  work.  Selection  of  the  surrogate  was  based  on 
adsorbility  and  ease  of  analysis.  If  the  surrogate  is  less  adsorbable  than  the 
SOCs  of  concern  then  a  design  based  on  its  adsorption  properties  would  be 
conservative  for  SOC  adsorption.  TOC  is  generally  adsorbed  more  slowly  than 
previously  studied  SOCs,  as  will  be  discussed  later,  and  can  be  readily  analyzed 
by  UV  Absorbance  at  254  nm;  therefore,  it  was  selected. 

The  study's  experiments,  modeling,  and  design  work  were  based  on  TOC 
adsorption.  Because  TOC  has  not  been  evaluated  in  terms  of  health  effects 
and/or  risks,  it  is  important  that  final  TOC  criteria  for  design  be  sufficiently 
conservative  to  ensure  that  the  GAC  process  provides  an  effective  organics 
barrier.  For  this  reason,  a  range  of  TOC  goals  were  utilized  in  developing 
process  design  criteria.  In  addition,  a  specific  SOC  of  concern  was  selected  and 
adsorption  parameters  developed  for  independent  evaluation  of  the  preliminary 
GAC  process  design.  Details  of  the  study  program  are  discussed  in  a  following 
section,  "Experimental  Plan." 

Model 

In  order  to  develop  optimum  design  criteria  for  the  GAC  process,  the  HSDM 
was  used  as  a  tool  for  evaluating  the  cost  effectiveness  of  various  design 
parameters,  including  empty  bed  contact  time  (EBCT),  type  of  carbon  (lignite 
versus  bituminous),  contactor  configuration,  effluent  regeneration  criteria 
(various  final  TOC  levels),  and  pretreatment  (alum/polymer  versus  lime 
coagulation). 

The  HSDM  was  provided  by  Dr.  John  C.  Crittenden  of  Michigan  Technological 
University,  the  project  GAC  consultant.  Selection  of  the  HSDM  for  this  study 
was  based  on  its  applicability  to  produce  information  pertaining  to  the 
evaluated  design  parameters  and  user  oriented  format.  The  program  consists  of 
two  main  components,  a  batch  model  and  a  column  model,  HSDBM  and  HSDCM. 
The  main  assumptions  incorporated  into  the  model  are  as  follows: 

1.  Surface  diffusion  is  the  predominant  intraparticle  mass  transfer 
mechanism,  not  a  function  of  concentration. 

2.  No  radial  dispersion  or  channeling,  concentration  gradients  only  in  the 
axial  direction. 

3.  Constant  hydraulic  loading. 

4.  Liquid-phase  flux  described  by  linear  driving  force  approximation. 
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5.  Adsorbent  is  in  a  fixed  position,  backwashing  not  considered. 

6.  Adsorption  equilibria  can  be  described  by  Freundlich  isotherm  equation. 

7.  Plug  flow  valid  only  if  the  mass  transfer  zone  (MTZ)  is  longer  than  thirty 
adsorbent  particle  diameters. 

Numerical  solution  of  the  HSDM  equations  is  accomplished  by  using  orthogonal 
collocation  and  a  subroutine  refined  by  Hindmarsh,  1974  called  GEAR. 

Previous  experience  with  the  HSDM  has  primarily  involved  the  development  of 
HSDM  parameters  for  model  adsorbates  such  as  humic  acid  fractions  or  specific 
SOCs.  Therefore,  to  enhance  the  capability  of  the  HSDM  to  accurately  model 
adsorption  of  the  complex  collection  compounds  which  comprise  TOC,  an 
experimental  program  was  established  to  define  adsorption  parameters  for  the 
model. 

EXPERIMENTAL  PLAN 

Figures  L3-1  and  1.3-2  are  schematics  of  the  stages  in  the  experimental  plan  for 
TOC  and  SOC,  respectively.  The  work  for  both  parameters  was  conducted 
simultaneously.  Selection  of  the  test  carbons  and  a  SOC  were  the  first  stages 
in  the  study  and  are  discussed  below 

Selection  of  Three  GACs 

The  number  of  carbons  tested  during  this  study  was  limited  to  three  due  to 
budgetary  and  time  constraints.  The  three  carbons  evaluated  in  this  study  were 
chosen  based  on  1)  the  material  from  which  they  were  produced,  2)  mesh  size, 
3)  extent  of  use  in  previous  experimental  work  and  4)  manufacturer.  Each  of 
these  factors  were  considered  simultaneously  when  comparing  carbons. 

Bituminous  and  lignite  coal  are  the  two  materials  most  frequently  used  for  the 
production  of  granular  activated  carbon.  Bituminous-based  carbon  is  hard  and 
dense,  containing  a  larger  number  of  pores  in  the  smaller  size  ranges  Lignite 
based  carbon,  on  the  other  hand,  is  softer,  not  as  dense  and  contains  more 
larger  sized  pores. 

Bituminous  based  GAC  is  usually  favored  for  use  in  water  treatment  because  of 
its  hard,  dense  structure.  A  harder  carbon  has  a  lower  attrition  rate  (loss 
and/or  breakdown)  during  handling  and  a  more  dense  carbon  indicates  a  larger 
ratio  of  pounds  of  carbon  per  volume  can  be  achieved.  Therefore,  more  mass  of 
carbon  is  available  for  the  adsorption  process  and  it  potentially  lasts  longer 
between  regenerations.  Initial  carbon  and  carbon  regeneration  costs  are  usually 
on  a  weight  basis;  however,  savings  are  only  truly  realized  in  the  form  of 
capital  cost  of  contactor  and  regeneration  furnace. 

However,  because  TOC  is  in  general  a  larger  molecule  than  most  SOCs,  it  is 
possible  that  the  distribution  of  pore  sizes  in  the  lignite  based  carbon  is  more 
favorable  to  TOC  adsorption.  A  lignite  based  carbon,  Hydrodarco  860, 
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was  initially  installed  at  the  EEWTP.  Because  of  the  potential  advantages 
associated  with  each  carbon,  it  was  decided  that  both  bituminous  and  lignite 
based  carbons  would  be  tested.  Two  bituminous  and  one  lignite  based  carbons 
were  evaluated. 

The  three  carbons  evaluated  in  this  study  are  ICI,  Filtrasorb-400;  Westvaco, 
WV-G;  and  Hydradarco,  HD-4000.  F-400  and  WV-G  are  bituminous  based  and 
HD-4000  is  a  lignite  based  carbon,  the  replacement  carbon  for  HD-860  which  is 
no  longer  produced.  All  three  carbons  have  consistent  mesh  sizes,  12  by  40, 
which  help  simplify  the  evaluation  process.  The  three  major  GAC  manufactur¬ 
ers  are  represented  and,  from  each,  one  of  the  more  widely  used  brands  was 
selected.  Each  of  the  carbons  has  been  evaluated  in  previous  experimental 
work  for  the  water  industry. 

Selection  of  SOC  for  Evaluation 

The  purpose  of  selecting  a  specific  SOC  for  evaluation  was  two-fold.  First,  the 
SOC's  adsorption  parameters  were  to  be  used  in  the  HSDM  to  aid  in  evaluating 
the  adequacy  of  the  optimum  preliminary  GAC  design  for  SOC  adsorption. 
Second,  the  removal  of  the  selected  SOC  in  a  spiking  study  was  utilized  to 
evaluate  the  effects  of  a  potential  spill  on  the  GAC  process.  The  spiking  study 
was  conducted  with  pilot  columns  which  were  operated  under  similar  conditions 
to  the  plant-scale  columns  and  which  were  exhausted  with  respect  to  TOC. 
Several  criteria  were  considered  during  the  selection  process. 

1.  Presence  of  the  compound  in  EEWTP  influent. 

2.  Known  or  suspected  health  effects,  preferably  a  compound  with  a 
proposed  MCL. 

3.  A  highly  adsorbable,  competitive  SOC  is  advantageous  to  the  spiking  study 
because  desorption  of  other  SOCs  provides  information  pertaining  to 
competition  for  adsorption  sites. 

4.  The  SOC  should  be  somewhat  desorbable,  so  that  when  the  influent  spike 
is  removed,  desorption  into  the  effluent  may  occur. 

The  following  seven  SOCs  were  initially  chosen  for  consideration  because  each 
one  is  a  priority  pollutant  and  has  been  assigned  a  proposed  MCL  range  (Federal 
Register,  4  March  1981),  except  CHCI3,  which  is  a  principal  component  of  the 
regulated  group,  trihalomethanes. 
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SOC 

Analysis 

Potential 

MCL 

VS/L 

EEWTP  Influent2 

Min  Max  Median 

m/L  yg/L  yg/L 

Henry's 

Constant 

CC14 

LLE 

5-500 

NQ 

0.4 

ND 

1.2 

CHC13 

LLE 

20-100* 

0.8 

8.6 

1.6 

0.16 

TCE 

LLE 

5-500 

NQ 

0.3 

ND 

0.48 

PCE 

LLE 

5-500 

NQ 

4.4 

0.6 

1.1 

1,1, 1-Trichloroeth. 

VOA 

1,000 

NQ 

0.6 

ND 

0.17 

1 ,2-Dichloroethane 

VOA 

1-100 

ND 

ND 

ND 

0.17 

Vinyl  Chloride 

VOA 

1-100 

ND 

ND 

ND 

301 

1.  A  range  based  on  THM  composition  in  light  of  the  total  THM  MCL  of  100 

Wg/L. 

2.  Statistics  on  influent  concentration  data  as  of  June  1982. 


The  last  three  SOCs  were  removed  from  final  consideration.  1,1,1-Trichloro- 
ethane  has  a  high  proposed  MCL  and  has  not  been  found  in  a  significant 
concentration  in  the  EEWTP  influent.  1,2-Dichloroethane  and  vinyl  chloride 
were  never  detected  in  the  EEWTP  influent.  Also,  all  three  are  analyzed  by  VOA 
which  requires  250  ml  samples,  which  the  bench  scale  set-ups  could  not  easily 
provide. 

Pros  and  cons  can  be  developed  for  each  of  the  remaining  four  SOCs;  however, 
after  thorough  consideration  PCE  was  selected  as  the  test  SOC  for  the  following 
reasons. 

1.  PCE  is  the  most  readily  adsorbed  of  the  four  SOCs  considered;  therefore, 
preferential  adsorption  would  potentially  cause  the  other  three  to  desorb 
during  the  spiking  study.  Competitive  interactions  for  adsorption  sites 
would  be  at  a  maximum  providing  for  a  conservative  evaluation  of 
potential  column  desorption  during  an  SOC  spill. 

2.  PCE  was  detected  in  the  EEWTP  influent  at  approximately  one  order  of 
magnitude  higher  than  CCI4  and  TCE,  the  next  two  most  likely  candidates. 

METHODS 

Bench  and  pilot-scale  tests  consisted  of  batch  7-day  isotherm  and  5-day  rate 
studies,  24-hour  mini-column  (.025  gpm)  tests  and  long-term  pilot  column 
(.22  gpm)  studies  which  are  discussed  below. 

Bench-Scale 


Isotherm.  There  are  two  objectives  associated  with  isotherm  tests  as  follows: 

1.  To  determine  the  Freundlich  isotherm  parameters;  adsorption  capacity,  K, 
and  adsorption  intensity,  1/n. 
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2.  To  determine  the  mass  of  carbon  which  will  produce  a  ratio  of  final 
solution  concentration  to  initial  concentration  approximately  equal  to  0.5. 
This  carbon  dose  was  used  in  the  rate  study  and  helped  to  ensure  that  a 
well  defined  concentration/time  profile  was  produced. 

A  general  description  of  the  isotherm  test  procedure  can  be  found  in  Table  1.3-7, 
at  the  back  of  this  section.  Experimental  checks  were  conducted  and  evaluated 
prior  to  and  during  the  isotherm  experiments  to  ensure  accuracy  of  the  results. 
Below  is  a  list  of  the  preliminary  concerns  and  the  findings  of  the  associated 
experimental  checks. 

1.  Is  TOC  added  to  the  solution  concentration  by  addition  of  powdered  GAC 
(PGAC)  and  GAC?  No  increase  in  TOC  was  measured. 

2.  Can  the  PGAC  be  sufficiently  settled  out  of  solution?  Once  the  isotherm 
bottles  have  rotated  for  the  predetermined  contact  time,  the  PGAC  is 
settled  out  of  the  water  column  by  centrifuging.  An  adquate  centrifuge 
speed  was  found  to  be  2,200  rpm  for  a  duration  of  ten  minutes. 

3.  Is  the  TOC  in  solution,  after  contact  time,  settled  out  along  with  the 
PGAC  when  centrifuged?  No  settling  of  TOC  was  indicated  from  the 
samples  analyzed. 

4.  Can  TOC  be  adequately  measured  through  UV  absorption?  Volume 
constraints  associated  with  the  rate  study  required  that  no  more  than  15  ml 
be  removed  for  each  sample,  hindering  the  analysis  of  TOC  directly.  UV 
absorbance  requires  a  smaller  sample  volume  and  can  be  analyzed  imme¬ 
diately;  therefore,  a  UV-TOC  correlation  was  developed  and  UV  was  used 
as  a  surrogate  for  TOC  in  the  rate  study.  The  correlation  coefficient  for 
both  pretreated  waters  is  >0.90,  indicating  a  good  correlation.  The 
correlations  are  depicted  in  Figure  L.3-5. 

5.  Is  the  TOC  fraction  measured  by  UV  absorbance  preferentially  adsorbed? 
Not  all  humic  material  measured  as  TOC  absorbs  UV  light  at  the  specified 
wavelength.  Generally  the  aromatic  compounds  adsorb  the  UV  light.  By 
comparing  UV-TOC  correlations  developed  with  filter  effluent  dilutions 
and  isotherm  supernatant,  it  was  determined  that  the  humic  fraction  which 
adsorbs  UV  light  was  not  preferrentially  adsorbed  by  the  carbons. 

6.  Is  equilibrium  achieved  during  the  contact  time  provided  in  the  isotherm 
teat?  Tests  were  run  up  to  fourteen  days  and  no  detectable  TOC 
adsorption  occurred  after  six  full  days.  Therefore,  the  isotherm  tests  were 
run  over  the  course  of  one  week,  start  to  finish. 

Once  the  tests  and  analyses  were  completed,  the  results  were  inputted  into  a 
least  square  double  precision  (LSDP)  computer  program.  The  program  fits  a 
curve  to  the  data  utilizing  the  Freundlich  isotherm  equation  which  has  been 
modified  to  account  for  a  non-adsorbable  fraction  of  TOC. 


Granular  Activated  Carbon 


qe  «  K  Ce1/n  (1) 

where: 

.  .  ,  (vol.  of  water) (Co  -  Ce) 

qe  *  surface  equilibrium  capacity,  mg/gm  =  - magg  of  PGAC - 

K  =  adsorption  capacity 
1/n  =  adsorption  intensity 
C0=  C'0-Cx 
Cg  c  C'e  *  Cj 

C’0  =  initial  TOC  concentration  at  time  =  0,  mg/L-C 
C’e  3  equilibrium  TOC  concentration,  mg/L-C 
Cx  =  non-adsorbable  fraction  of  TOC,  mg/L-C 

Differential-Column  Rate.  The  objective  of  this  study  is  two-fold. 

1.  To  experimentally  determine  Ce,  the  equilibrium  liquid  phase  concentra¬ 
tion,  for  the  mass  of  carbon  used  in  the  column. 

2.  To  provide  concentration  and  time  data  for  the  calculation  of  the  surface 
diffusion  coefficient,  Dg,  by  the  HSDBM. 

To  achieve  the  objectives,  the  study  was  designed  to  eliminate  the  liquid-phase 
mass  transfer  resistance  (LPMTR)  for  the  TOC  adsorption  process.  Adsorption 
of  a  compound  from  bulk  solution  involves  liquid  diffusion  and  diffusion  within 
the  carbon  pores.  The  HSDM  includes  two  primary  components,  liquid  film 
transfer  and  surface  diffusion  within  the  micropores.  The  coefficients  for  film 
transfer  and  surface  diffusion  are  kf  and  Ds,  respectively.  To  accurately 
determine  either  one  of  the  coefficients,  it  is  necessary  to  eliminate  the  effects 
of  the  other.  Therefore,  by  eliminating  the  LPMTR,  Ds  can  be  correctly 
ascertained,  hi  the  differential  column  rate  experiment,  the  LPMTR  can  be 
overcome  by  increasing  the  flowrate  through  the  column  until  the  difference  in 
concentration  of  the  compound  tested  at  the  influent  and  effluent  to  the  column 
is  immeasurable  at  a  given  point  in  time.  Under  this  condition,  surface  diffusion 
is  the  only  phase  on  the  critical  path  and  can  be  accurately  determined  by 
measuring  the  TOC  adsorption  which  occurs  in  the  recirculated  solution  over  a 
long  period  of  time  (five  days).  The  flowrate  required  to  achieve  equivalent  TOC 
concentrations  at  the  influent  and  effluent  to  the  experimental  column  was  8.3 
mg/sec  for  all  but  one  test,  in  which  8.5  ml/sec  was  used. 

A  detailed  description  of  the  rate  study  experimental  procedure  is  outlined  in 
Table  L3-8.  The  procedure  considers  both  TOC  and  LLE  testing;  however,  the 
rate  work  in  this  study  involved  only  TOC. 

After  the  tests  for  each  carbon  were  completed,  the  concentration  and  time  data 
along  with  K,  1/n  and  Cx  from  the  associated  isotherm  work  were  utilized  as 
input  to  the  HSDBM.  Values  for  Ds  and  kf  were  determined  and  a  model  curve 
describing  the  experimental  rate  data  was  produced.  Based  on  the  design  of  the 
experiment,  Dg  is  the  more  sensitive  and  accurately  determined  coefficient. 

Mini-Column.  The  isotherm  and  rate  studies  have  the  limitation  of  being 
conducted  on  sample  water  composited  over  a  relatively  short  period  of  time  (10 
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minutes  to  24  hours).  Pilot  and  plant-scale  columns,  on  the  other  hand,  run  for 
several  months  and  are  subjected  to  variations  in  influent  water  quality.  To 
determine  if  the  results  from  bench-scale  work  were  adequate  to  mathematically 
describe  the  adsorption  taking  place  in  the  large  columns,  column  work  needed  to 
be  conducted  with  water  from  the  same  time  frame  as  the  corresponding 
isotherm  and  rate  work.  Therefore,  mini-column  tests  were  conducted  to  aid  in 
the  calibration/verification  of  the  adsorption  parameters. 

Analysis  of  the  mini-column  data  indicated  that  the  test  provided  a  more 
accurate  means  of  determining  the  adsorption  parameter,  kf,  than  did  the 
previous  rate  work.  Therefore,  the  objective  of  the  mini-column  work  was  to 
calibrate  the  kf  values  previously  determined  from  the  bench  work.  K  and  1/n 
were  left  unchanged  as  determined  from  isotherm  work,  and  Ds  was  left  as 
determined  from  the  rate  study  work,  kf  which  was  not  accurately  determined 
in  the  rate  experiments,  was  adjusted  as  necessary  to  obtain  a  best  fit  of  mini- 
column  data,  on  the  basis  of  least  squares  error.  The  full  set  of  determined 
model  parameters  (K,  1/n,  Cx,  Ds  and  kf)  were  subsequently  tested  against  pilot- 
column  data  for  verification  and,  if  necessary,  further  calibration. 

For  a  detailed  outline  of  the  experimental  procedure  see  Table  1.3-9  at  the  end 
of  this  section.  Two  important  details  of  the  experiment  are  worth  noting. 
First,  the  mini-column  experiments  were  conducted  at  the  same  loading  rate  as 
the  pilot-column  4.5  gpm/ft^.  Second,  the  mini-columns  ran  for  24  hours,  and 
column  influent  water  was  simultaneously  composited  in  two,  five  gallon  carboys 
for  the  24-hour  duration.  The  composited  water  was  then  used  for  corresponding 
isotherm  and  rate  experiments. 

Pilot-Column.  The  objectives  of  the  pilot-column  work  are  straightforward  as 
expressed  below. 

1.  To  simulate  the  plant-scale  GAC  process  and  provide  additional  informa¬ 
tion  for  design. 

2.  To  produce  data  which  could  be  used  to  verify  the  adsorption  parameters 
determined  from  bench-scale  work,  K,  1/n,  Cx*  Da,  kf. 

The  pilot-column  experiments  conducted  at  the  EEWTP  fell  into  two  categories, 
1)  simulation  of  the  plant-scale  process  (15  min  EBCT)  and  2)  long  empty  bed 
contact  time  study,  LEBCT  (30  and  60  min  EBCT).  The  two  experiments  are 
similar,  and  are  both  described  by  the  experimental  procedure  outlined  in  Table 
L3-10  at  the  end  of  this  section. 

During  the  course  of  the  GAC  study  two  simulation  runs  were  performed  (one 
each  during  Phase  I  and  Phase  II)  and  a  LEBCT  experiment  (Phase  II).  A  special 
spiking  study  was  conducted  in  Phase  I  and  a  discussion  can  be  found  under  the 
Experimental  Results  section. 

Modeling.  The  pilot-column  influent  data  were  used  as  input  to  the  HSDCM 
computer  porgram,  along  with  the  previously  determined  adsorption  parameters 
of  K,  1/n,  Ds,  kf  and  Cx.  For  each  carbon  studied,  the  column  effluent  results 
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were  plotted  together  with  the  modeled  effluent  simulation  in  order  to  verify  the 
accuracy  of  the  previously  determined  parameters. 

Also,  the  pilot-column  results,  particularly  the  LEBCT,  served  as  an  additional 
check  for  the  estimation  of  the  non-adsorbed  fraction. 

Sensitivity  analyses  were  conducted  with  K,  1/n  and  Ds  to  evaluate  their 
influence  on  the  computer  generated  'fits"  for  the  rate,  mini-column  and  pilot- 
column  modeling  results.  The  sensitivity  analyses  involved  ±50  percent  variation 
in  parameter  values,  one  at  a  time.  Utilizing  the  information  obtained  from 
these  analyses,  final  variations  in  the  parameter  values  were  made  when 
necessary.  Discussion  of  the  sensitivity  analyses  results  is  provided  in  the 
"Experimental  Results”  section. 

DISCUSSION  OF  RESULTS 

BENCH-SCALE  RESULTS  AND  PARAMETER  ESTIMATION 
Isotherm  Test 


TOC,  Alum /Polymer  Pretreatment.  The  alum/polymer  TOC  isotherm  work 
consisted  of  three  tests  per  carbon  conducted  on  a  rotational  basis  over  a  2.5 
month  time  period,  August  through  October  1982.  Pretreated  water  came  from 
a  1  gpm  JMM  pilot-plant  consisting  of  rapid  mix,  flocculation,  sedimentation  and 
filtration.  The  chemical  dosages  used  for  the  alum,  polymer  and  chlorine 
additions  were  proportional  to  the  full  scale  dosages  used  in  Phase  L 

Several  tests  for  each  carbon  were  conducted  to  satisfy  the  following  three 
concerns. 

1.  It  is  difficult  to  characterize  the  equilibrium  parameters  for  a  carbon  and  a 
specific  water  source  when  the  pretreated  water  being  tested  was 
collected  over  one  duration  of  time. 

2.  Each  complete  set  of  the  bench-scale  tests,  isotherm,  rate  and  mini¬ 
column,  for  a  specific  carbon  was  not  conducted  on  the  "same"  water  but 
instead  a  several  day  lag  occurred  in  between  each  of  the  three  tests. 
Prior  to  each  test  a  fifteen  minute  grab  of  the  pretreated  test  water  was 
collected.  Combining  data  from  two  or  more  isotherm  tests  enhanced  the 
likelihood  of  similar  water  qualities  being  used  for  each  bench-scale  test  in 
a  set. 

3.  Experimental  error  or  problems  discounted  a  specific  test's  results. 

Results  from  the  three  isotherm  tests  for  each  carbon  were  entered  into  the 
LSDP  program  in  varying  combinations.  The  modified  Freundlich  isotherm 
equation  which  includes  a  non-adsorbed  fraction  of  TOC  is  incorporated  into  the 
LSDP  program,  as  discusssed  in  the  Methods  section,  to  mathematically  describe 
each  combination  of  isotherm  data. 
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Tbe  adsorption  equilibrium  parameters)  K,  1/n  and  Cx  are  variables  in  the 
Freundlich  equation  which  were  calculated  for  each  combination  of  data. 
Selection  of  the  data  combination  and  corresponding  parameters  which  will  be 
used  to  define  the  isotherm  equilibrium  adsorption  for  each  carbon  and 
pretreated  water  was  based  on  a  least  squares  calculation.  This  calculation 
Indicates  how  well  the  isotherm  curve  defined  by  the  parameters  fits  the  data. 
Results  of  the  LSDP  defined  isotherm  curves  are  plotted  in  Figure  1.3-3(a),  (b) 
and  (c)  for  F-400,  WV-G  and  HD-4000)  respectively. 

A  summary  of  equilibrium  adsorption  parameters  for  each  carbon  are  listed 
below. 


Carbon 

K 

J/SL 

Cx 

mg/L-C 

F-400 

72.7 

1.03 

0.6 

WV-G 

60.6 

0.76 

0.6 

HD-4000 

48.4 

1.02 

0.6 

The  summarized  values  indicate  that  the  non-adaorbed  fraction  of  TOC  asso¬ 
ciated  with  each  carbon  was  a  constant)  0.6  mg/L-C.  1/n,  adsorption  intensity, 
is  an  indicator  of  how  readily  a  compound  is  adsorbed  by  a  particular  carbon.  A 
1/n  value  <  1.0  suggests  favorable  adsorption  and  1/n  >  1.0  implies  unfavorable 
adsorption.  The  1/n  value  associated  with  each  of  the  carbons  indicates  that 
TOC  is  more  readily  adsorbed  by  WV-G  followed  by  F-400  and  HD-4000.  K, 
adsorption  capacity,  is  an  indicator  of  the  carbon's  capacity  for  a  specific 
compound;  the  higher  the  K  value  the  more  capacity  available.  A  comparison  of 
the  K  value  for  each  carbon  suggests  F-400  has  the  greatest  capacity  for  TOC 
followed  by  WV-G  and  then  HD-4000. 

Using  the  equilibrium  parameters  and  an  initial  TOC  concentration  of 
3.0  mg/L-C,  q«)  the  equilibrium  surface  concentration,  can  be  calculated  for 
each  carbon.  The  calculations  indicate  that  F-400  has  the  highest  equilibrium 
capacity  (225  mg/gm),  HD-4000  is  second  (148  mg/gm),  and  WV-G  (140  mg/gm) 
last,  like  characteristics  of  each  carbon,  defined  by  the  adsorption  parameters 
are  preliminary  and  results  from  the  complete  GAC  study,  presented  later, 
provide  more  substantial  information  pertaining  to  the  performance  of  each 
carbon. 

TOC,  Lime  Pretreatment.  The  TOC  isotherm  work  conducted  with  the  lime 
pretreated  water  also  consisted  of  three  tests  per  carbon  on  a  rotational  basis, 
October  to  December  1982.  Several  tests  were  conducted  for  each  carbon  to 
satisfy  some  of  the  concerns  outlined  in  the  alum/polymer  pretreatment 
discussion  above.  The  test  water  did  not  come  from  the  JMM  pilot-plant  but 
instead  came  from  the  plant-scale  gravity  filter  clearwell.  The  test  water  was 
composited  over  a  24-hour  duration  for  both  the  isotherm  and  differential 
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column  rate  tests  at  the  same  time  the  mini-column  test  was  conducted. 
Therefore,  each  set  of  bench-scale  tests,  isotherm,  rate  and  mini-column,  were 
conducted  on  the  "same"  water. 

Experimentation  with  plant-scale  lime  doses  was  conducted  simultaneously  with 
the  lime  bench-scale  tests  such  that  the  tests  were  conducted  on  influent  waters 
of  varying  pH.  Because  a  lime  dose  which  produced  a  pH  =  10.5  during 
sedimentation  was  selected  for  plant-scale  use,  data  from  the  isotherm  tests 
conducted  with  water  from  this  pretreatment,  stage  were  vised  in  the  LSDP 
program.  The  TOC  isotherm  curve  defined  for  each  carbon  is  depicted  in 
Figure  1.3-4.  The  curves  and  their  associated  adsorption  equilibrium  parameters 
were  selected  as  described  in  the  alum/polymer  pretreatment  discussion.  A 
summary  of  the  selected  parameters  is  listed  below: 


Carbon 

K 

JZiL 

mg/L-C 

F-400 

59.1 

1.10 

0.85 

WV-G 

55.0 

1.12 

0.90 

HD-4000 

45.4 

1.12 

0.90 

The  non-adsorbed  fraction  of  TOC  corresponding  to  each  carbon  is  higher  than 
the  values  determined  for  alum/polymer  pretreated  water;  however,  the  vlaues 
are  still  consistent  between  the  carbons.  1/n  values  suggest  that  all  three  %i2!0 

carbons  adsorb  TOC  equally  well.  A  comparison  of  the  K  values  implies  that  F- 
400  has  the  greatest  capacity  for  TOC  adsorption  followed  by  WV-G  and  then 
HD-4000  during  lime  pretreatment.  Calculated  qe  values,  based  on  the  isotherm 
equilibrium  parameters  and  an  influent  TOC  =  3.2  mg/L-C,  reiterate  the  implica¬ 
tions  derived  from  the  K  values.  F-400  has  the  highest  equilibrium  capacity  for 
TOC  (212  mg/gm),  followed  by  WV-G  (202  mg/gm)  and  last  HD-400  (167  mg/gm). 

TOC,  Alum  and  Lime  Pretreatment  Compared.  The  1/n  values  for  TOC 
adsorption  are  all  approximately  equal  to  1.0  except  for  the  alum/polymer,  WV- 
G  value.  A  value  of  1.0  for  1/n  is  supported  by  experimental  work  with 
commercial  humic  acid  conducted  by  Lee  (1980).  In  addition,  Cannon  and 
Roberts  (1982),  conducted  adsorption  experiments  with  DOC  from  treated  waste- 
water  and  found  1/n  =  1.0  also.  Pirbazari  (1980)  tested  humic  acid  and  found  1/n 
values  to  be  0.1  to  0.2  less  than  the  values  associated  with  the  alum/polymer, 

WV-G  work.  Therefore,  the  values  for  1/n  defined  by  the  EEWTP  isotherm  work 
are  in  agreement  with  the  documented  results  from  work  produced  by  those 
mentioned  above. 

K  values  for  TOC  adsorption  at  the  EEWTP  are  four  to  seven  times  higher  than 
the  value  documented  in  the  Roberts  and  Summers  (1982)  article.  Data  from 
water  treatment  plants  with  GAC  in  the  U.S.  and  Europe  were  used  to  develop  an 
equilibrium  adsorption  capacity  correlation  in  the  article.  Results  from  Lee 
(1980)  are  in  agreement  with  the  Roberts  and  Summers  (1982)  article. 
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qe  values  associated  with  a  particular  Ce,  such  as  2.0  mg/L-C,  for  the  EEWTP 
bench  rate  work  (98  to  148  mg/gm)  sure  approximately  five  to  ten  times  higher 
than  the  value  at  this  Ce  (qe  =  16  mg/gm)  documented  by  Roberts  and  Summers 
(1982).  Experimental  work  conducted  by  Glaze  (1981)  produced  a  qe  =  70  mg/gm 
for  Ce  =  2.0  mg/L-C  which  is  still  0.5  to  2  times  lower  than  the  EEWTP  values. 
The  qe  values  for  the  work  discussed  above  suggest  that  the  carbons  being  tested 
at  the  EEWTP  have  high  equilibrium  capacities  for  TOC  as  compared  to  other 
sources. 

UV-TOC  Correlation.  Volume  constraints  associated  with  the  rate  study 
apparatus  disallowed  the  direct  use  of  TOC.  As  discussed  in  the  Methods 
section,  UV-TOC  correlations  were  developed  for  each  pretreated  water.  Each 
correlation  incorporates  both  raw  water  dilutions  and  isotherm  supernatant 
samples  from  each  carbon  tested.  The  correlations  allow  UV  at  254  nm  to  be 
used  as  a  surrogate  parameter  for  TOC  in  the  differential  column  rate  work. 
Using  the  isotherm  supernatant  samples  provided  good  continuity  between  the 
bench-scale  isotherm  and  rate  work. 

Figure  L3-5(a)  and  (b)  are  the  correlations  for  the  alum/polymer  and  lime 
pretreated  waters,  respectively.  The  ’r’  value  associated  with  each  UV-TOC 
correlation  indicates  how  well  the  correlation  fits  the  data,  1.0  being  a  perfect 
fit.  The  value  of  'r'  for  each  correlation  is  greater  than  0.9  indicating  good  fits. 

PCE,  Alum/Polymer  Pretreatment.  The  PCE  isotherms  were  conducted  accord¬ 
ing  to  the  isotherm  test  procedure  in  the  Methods  section  and  the  test  water 
collected  was  as  described  in  the  alum/polymer,  TOC  results  section  above. 
Stock  spiking  solution  was  prepared  at  a  concentration  within  5  mg/L  of  the 
solubility  limit,  150  mg/L-PCE.  The  PCE  concentration  in  the  spiked  test  waters 
ranged  from  2.5  to  6.5  mg/L-PCE.  All  three  carbons  were  tested  simultaneously, 
using  the  same  spiked  waters. 

Data  from  the  isotherm  test  with  a  spiked  concentration  of  6.2  mg/L-PCE  were 
used  in  the  LSDP  to  determine  the  values  of  the  equilibrium  isotherm  para¬ 
meters.  This  data  set  was  selected  because  the  spiked  concentration  would  allow 
a  broad  range  of  concentrations  to  be  depicted  by  the  isotherm  equilibrium 
curve,  including  the  1.5  mg/L-PCE  influent  spike  concentration  of  the  spiking 
study  (see  Pilot-Column  Results  section).  A  summary  of  the  equilibrium 
parameters  is  tabulated  below  in  Table  1.3-1. 
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TABLE  1.3-1 


PCE  EQUILIBRIUM  ADSORPTION  PARAMETERS 
ALUM/POLYMER  PRETREATED  WATER 


Carbon 

K 

JZlL 

cT 

F-400 

713.4 

0.48 

0 

WV-G 

784.6 

0.'62 

0 

HD-4000 

465.6 

0.48 

0 

The  isotherm  curves  depicted  in  Figure  1.3-6  and  defined  by  the  parameters  in 
Table  1.3-1  indicate  that,  unlike  the  TOC  isotherms,  a  non-adsorbable  fraction  of 
PCE  is  non-existant.  WV-G,  according  to  the  values  for  1/n,  adsorbs  PCE  most 
readily  followed  equally  by  F-400  and  HD-4000.  A  comparison  of  the  K  values 
suggests  that  WV-G  has  the  greatest  capacity  for  PCE  adsorption,  F-400  second 
and  HD-4000  last.  Calculated  values  of  qe,  using  the  isotherm  parameters  in 
Table  1.3-1  and  a  Ce  =  1.5  mg/L-PCE,  also  indicate  that  WV-G  has  the  highest 
equilibrium  surface  capacity  for  PCE  (1,009  mg/gm)  followed  by  F-400  (867 
nig/gm)  and  last  by  HD-4000  (566  mg/gm).  The  PCE  isotherm  results  for  one 
carbon  were  used  to  evaluate  the  preliminary  GAC  process  design  for  SOC 
removal.  A  discussion  of  this  work  can  be  found  in  the  Application  to  Design 
section. 

Differential  Column  Rate  Test  | 


TOC,  Alum/Polymer  and  Lime  Pretreatment.  Three  tests  per  carbon  per 
pretreatment  were  conducted  during  the  same  time  frames  as  the  corresponding 
isotherm  work.  The  test  water  used  for  each  pretreatment  tested  is  described  in 
the  Isotherm  Results  section.  A  detailed  description  of  the  experimental 
procedure  for  the  rate  test  is  outlined  in  the  Methods  section. 

For  each  carbon  and  pretreatment  mode  one  set  of  differential  column  batch 
rate  test  results  was  selected  out  of  the  three  tests  conducted  per  carbon  and 
pretreatment  as  input  for  the  HSDBM.  Selection  of  the  rate  test  and  corres¬ 
ponding  data  was  based  on  the  following  points  of  consideration. 

1.  For  the  alum/polymer  pretreated  water,  the  data  from  a  combination  of 
isotherm  tests  were  used  in  the  LSDP  work  to  define  the  equilibrium 
parameters  for  each  carbon.  The  rate  test  which  was  conducted  at 
approximately  the  same  time  as  the  combination  of  isotherm  tests  was 
chosen  and  the  related  data  used  in  the  HSDBM. 

2.  For  the  lime  pretreated  water,  10  gad.  of  test  water  were  composited  over 
a  24-hour  duration  and  one  isotherm  and  rate  test  were  conducted  for  one 
carbon  with  the  composited  water.  Therefore,  the  isotherm  and  rate  test 
data  used  in  the  LSDP  and  HSDBM  work,  respectively,  for  each  carbon, 
were  chosen  from  the  tests  conducted  with  the  "same"  water. 
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3.  Resulting  experimental  data  were  well  distributed,  producing  a  time  versus 
Cf  curve  which  is  adequately  defined  by  the  predicted  curve  produced  by 
the  HSDBM  work. 

The  results  of  the  TOC  rate  tests  and  modeling  work  are  depicted  in 
Figures  L3-7  and  L3-8  for  the  alum/polymer  and  lime  pretreated  waters, 
respectively.  A  summary  of  the  adsorption  parameters  defined  by  the  model 
data  is  tabulated  below. 


Carbon 

K 

l/» 

?s 

cm^/sec 

kf 

cm/sec 

Cx 

mg/L 

F-400 

alum/polymer 

72.7 

1.03 

3.5E-11 

1.9E-2 

0.6 

lime 

59.1 

1.10 

1.1E-10 

2.35E-3 

0.85 

WV-G 

alum/polymer 

60.6 

0.76 

4.9E-10 

1.05E-2 

0.6 

lime 

55.0 

1.12 

4.7E-10 

2.8E-3 

0.9 

HD-4000 

alum/polymer 

48.4 

1.02 

2.8E-10 

1.45E-3 

0.6 

lime 

45.4 

1.12 

1.0E-10 

1.45E-3 

0.9 

The  equilibrium  parameters  defined  by  the  isotherm  work  were  not  varied  during 
the  HSDBM  work.  Only  the  initial  values  defined  for  Ds  by  the  HSDBM  were 
varied  to  produce  a  model  curve  which  adequately  defines  the  experimental  data. 
As  discussed  in  the  Methods  section,  the  differential  column  rate  tests  were 
conducted  to  accurately  determine  the  Ds  value  corresponding  to  each  carbon. 
The  experiment  was  not  designed  to  determine  kf  values;  therefore,  the  modeling 
results  should  be  more  dependent  on  the  values  defined  for  Ds  than  kf.  To  check 
this  concept,  sensitivity  analyses  were  conducted  for  Ds  and  kf  with  one 
complete  set  of  the  differential  column  rate  results. 

Figures  1.3-9  and  1.3-10  are  the  sensitivity  analyses  for  Ds  and  kf,  respectively 
using  the  alum/polymer,  pretreated  water,  adsorption  parameters.  The  figures 
indicate  that  Da  is  the  more  sensitive  parameter  and,  therefore,  varying  Ds,  to 
insure  a  'good'  model  fit  of  the  experimental  data,  was  warranted.  Selection  of 
the  Ds  value  was  based  on  a  least  squares  error  calculation  involving  the  model 
and  experimental  data  sets. 

Prlbazari  (1980)  and  Lee  (1980)  conducted  GAC  bench  and  pilot  work  with  humic 
acids  and  both  modeled  the  results  with  models  which  incorporated  the  film 
transfer,  kf,  and  surface  diffusion  coefficients,  Lee  used  the  HSDM.  Commer¬ 
cial  humic  acid  was  used  in  both  programs  and  the  same  carbons  were  tested  as 
well  as  others.  Pirbazari  prepared  humic  acid  stock  solutions  with  both  tap  and 
distilled-deionized  water.  While  the  same  carbons  were  used,  different  mesh 
size  ranges  were  tested.  Pirbazari  used  mesh  sizes  from  16  to  40  and  Lee  used  a 
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smaller  size  of  20  x  40  mesh  carbon.  The  mesh  size  used  at  the  EEWTP  was  12  x 
40,  similar  to  the  range  tested  by  Pirbazari. 

The  Ds  values  documented  by  Pirbazari  (1980)  are  in  agreement  with  the  values 
tabulated  above.  Lee  (1980),  however,  documents  values  one  order  of  magnitude 
higher.  The  difference  between  recorded  values  is  probably  due,  in  large  part,  to 
the  carbon  mesh  size  tested.  The  carbon  Lee  used  has  a  higher  percentage  of 
micropores  which  produces  a  slower  adsorption  rate. 

Mini-Column  Results 


As  with  all  the  bench-scale  tests,  at  least  three  tests  were  conducted  for  each 
carbon  with  each  pretreated  water.  The  test  water  used  for  the  mini-column 
runs  came  from  the  pilot-scale  filter  clearwell  and  from  the  plant-scale  filter 
clearwell  for  the  alum /polymer  and  lime  pretreated  waters,  respectively.  More 
discussion  on  the  water  used  can  be  found  in  the  Isotherm  Test  results  section. 
The  loading  rate  used  for  the  mini-column  run  was  equivalent  to  the  GAC  pilot- 
columns,  4.5  gpm/ft^.  The  mini-column  runs  were  conducted  over  a  24-hour 
duration  and  treated  2,200  to  2,600  bed  volumes,  BV,  of  pretreated  water. 

The  representative  mini-column  test  and  corresponding  data  to  be  used  in  the 
HSDCM  for  each  carbon  and  pretreatment  mode  was  chosen  from  the  three  tests 
conducted  for  each  carbon  and  pretreatment.  Selection  of  the  mini-column  test 
was  based  on  the  following  three  points. 

1.  For  the  alum /polymer  pretreated  water,  the  set  of  data  from  the  mini¬ 
column  test  conducted  at  approximately  the  same  time  as  the  isotherm  and 
rate  tests  used  in  the  LSDP  and  HSDBM  work,  was  chosen  for  the  HSDCM 
work. 

2.  For  the  lime  pretreated  water,  test  water  was  composited  over  24-hour 
durations  and  isotherm,  differential  column  rate  and  mini-column  tests 
were  conducted  using  the  water  from  these  24-hour  compositing  periods. 
Therefore,  the  experimental  test  results  used  in  the  LSDP,  HSDBM  and 
HSDCM  work  correspond  to  the  isotherm,  rate  and  mini-column  tests, 
respectively,  which  were  conducted  with  the  "same"  water. 

3.  The  experimental  data,  plotted  as  bed  volumes  fed  versus  Cf  (effluent  TOC 
concentration),  should  be  well  distributed  and  adequately  defined  by  the 
predicted  curve  from  the  HSDCM  work. 

Because  the  previous  bench-scale  tests  were  not  designed  to  accurately  deter¬ 
mine  kf  values,  the  values  used  in  the  HSDCM  are  likely  to  be  incorrect. 
Following  this  concept,  the  value  of  kf  for  each  carbon  was  varied  to  produce  the 
best  model  fit  of  the  experimental  data.  The  best  fit  was  selected  based  on  a 
least  squares  calculation  which  indicates  how  well  the  model  curve  describes  the 
data.  The  results  of  the  mini-column  calibration  work  are  depicted  in  Figure  1.3- 
11  and  Figure  1.3-12  for  alum/polymer  and  lime  pretreated  waters,  respectively. 
Also,  below  is  a  summary  of  the  adsorption  parameters  after  calibration.  All  but 
the  kf  values  remain  the  same. 
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Carbon 

K 

1/n 

°s 

cm‘/sec 

kf 

cm/sec 

Cx 

mg/L 

F-400 

alum/polymer 

72.7 

1.03 

3.5E-11 

1.74E-3 

0.6 

lime 

59.1 

1.10 

1.1E-10 

4.31E-3 

0.85 

WV-G 

alum/polymer 

60.6 

0.76 

4.9E-10 

1.99E-3 

0.6 

lime 

55.0 

1.12 

4.7E-10 

4.31E-3 

0.9 

HD-4000 

alum/polymer 

48.4 

1.02 

2.8E-10 

2.32E-3 

0.6 

lime 

45.4 

1.12 

1.0E-10 

5.22E-3 

0.9 

A  comparison  of  the  final  calibrated  kf  values  with  the  initial  rate  test  values 
indicates  most  were  increased  1.5  to  4  times  to  produce  an  adequate  model 
representation  of  the  experimental  data.  The  rate  test  kf  values  for  F-400  and 
WV-G,  alum/polymer  pretreated  water  were  decreased  0.5  to  1.0  order  of 
magnitude  during  calibration. 

Work  conducted  by  Pirbazari  (1980)  and  Lee  (1980)document  kf  values  for  humic 
acid  as  one  order  of  magnitude  less  than  produced  by  the  work  described  above. 
The  disparity  in  values  can  be  attributed  to  the  nature  of  the  waters  being  tested 
and  the  carbon  and  mesh  sizes  being  used.  These  differences  have  been  discussed 
above  in  the  results  section  for  bench-scale  differential  column  rate  tests.  The 
values,  however,  are  a  tool  for  comparison  which  indicate  that  the  EEWTP  values 
are  within  an  acceptable  range. 

Following  a  similar  analogy  used  for  the  rate  tests,  the  sensitivity  of  the  mini¬ 
column  modeling  results  were  evaluted  for  kf  should  be  more  sensitive  than  Ds. 
Sensitivity  analyses  for  Ds  and  kf  were  conducted  using  the  results  for  all  three 
carbons  during  the  alum/polymer  pretreatment  mode.  The  outcome  of  the 
analyses  are  graphically  described  in  Figures  1.3-13  and  1.3-14  for  Ds  and  kf, 
respectively. 

The  figues  show  that  both  parameters  influence  the  model  fit  of  the  experi¬ 
mental  data;  however,  the  sensitivity  results  do  indicate  that  kfis  the  most 
sensitive  of  the  two  parameters.  Calibration  of  the  initial  values  of  kf  used  in 
the  HSDCM  was  imperative  to  produce  a  good  model  fit  of  the  experimental 
data. 

PILOT-SCALE  RESULTS  AND  MODEL  VERIFICATION 
Alum/Polymer  and  Lime  Pretreatment 

A  detailed  description  of  the  fifteen  minute  empty  bed  contact  time  pilot- 
column  experiments  can  be  found  in  the  Methods  section.  The  test  water  for 
both  pretreatment  modes  was  pumped  from  the  gravity  filter  clearwell.  Chemi- 
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cal  pretreatment  prior  to  gravity  filtration  during  pilot-column  testing  consisted 
of  alum/polymer  and  pre-chlorination  or  ozone  in  Phase  I  and  lime  and 
recarbonation  in  Phase  n.  Each  pilot-column  test  ran  for  approximately  a  five 
month  duration. 

Using  the  previously  determined  adsorption  parameters,  the  initial  HSDCM  runs 
produced  curves  which  did  not  fit  the  observed  pilot-column  TOC  data  as  well  as 
expected.  The  pilot-column  data  did  indicate  that  a  non-adsorbable  fraction  of 
TOC  existed  in  both  pretreated  waters;  however,  the  observed  non-adsorbed 
concentrations  were  approximately  0.2  mg/L  TOC  lower  than  previously 
estimated  from  the  bench  work.  Decreasing  the  non-adsorbed  TOC  fraction  did 
not  affect  the  shape  of  the  model  curve  but  rather,  shifted  it  downward  0.2 
concentration  units. 

Sensitivity  analyses  were  conducted  on  K,  Ds  and  kf  to  determine  which 
parameter(s)  needed  adjustment.  1/n  was  not  included  in  this  analysis  because, 
as  discussed  in  the  isotherm  results,  the  values  determined  agree  with  those 
documented  by  others  (Cannon  and  Roberts,  1982  and  Lee,  1980).  Sensitivity 
analyses  were  conducted  for  only  one  of  the  three  carbons,  F-400.  The  results 
from  the  sensitivity  analyses  for  the  rate  and  mini-column  work  indicate  that  the 
parameters  defined  by  the  experimental  results  for  each  carbon  are  similarly 
sensitive  to  each  parameter  evaluated.  Therefore,  the  sensitivities  of  K,  Ds  and 
kf  were  analyzed  for  F-400,  alum/polymer  pretreated  water.  The  parameter 
which  indicated  the  highest  sensitivity  was  tested  for  the  two  remaining  carbons. 

Figure  I.3-15(a),  (b)  and  (c)  are  the  results  of  the  sensitivity  analyses  for  K,  Ds 
and  kf,  respectively  using  F-400  tested  during  alum/polymer  pretreatment.  The 
sensitivity  analyses  indicate  that  the  model  curve  was  most  sensitive  to  K,  with 
Ds  and  kf  having  little  or  no  effect  on  the  model  fit.  Therefore,  following  the 
above  strategy,  sensitivity  analyses  were  conducted  with  K  for  WV-G  and  HD- 
4000;  the  results  are  graphically  described  in  Figures  I.3-16(a)  and  (b), 
respectively.  Again,  the  same  level  of  sensitivity  for  K,  indicated  by  the  F-400 
analyses,  occurred  for  the  WV-G  and  HD-4000  model  runs. 

K  was  then  varied  for  each  carbon  and  pilot-column  run  in  order  to  determine 
the  K  value  which  produced  the  "best  fit"  model  curve,  based  on  a  least  squares 
error  calculation.  Figures  1.3-17  and  1.3-18  are  plots  of  the  experimental  data 
and  "best  fit"  model  data  for  alum/polymer  and  lime  pretreatment,  respectively. 
The  K  value  providing  the  best  fit  was  selected  for  each  carbon  and 
pretreatment.  Table  1.3-2  is  a  summary  of  the  calibrated  adsorption  parameters 
for  each  carbon  and  each  pretreatment. 
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TABLE  1.3-2 

ADSORPTION  PARAMETERS  FOR  THREE 
CARBONS  AND  TWO  PRETREATED  WATERS 


Carbon 

K 

_!Zs_ 

F-400 

alum/polymer 

54.53 

1.03 

lime 

26.60 

1.10 

WV-G 

alum/polymer 

45.45 

0.76 

lime 

24.75 

1.12 

HD-4000 

alum/polymer 

26.62 

1.02 

lime 

22.70 

1.12 

?s 

cm ‘•/sec 

kf 

cm/sec 

Cx 

mg/L-C 

3.5E-11 

1.74E-3 

0.4 

1.1E-10 

4.31E-3 

0.6 

4.9E-10 

1.99E-3 

0.4 

4.7E-10 

4.31E-3 

0.7 

2.8E-10 

2.32E-3 

0.4 

1.0E-10 

5.22E-3 

0.7 

The  values  reported  for  K  in  Table  1.3-2  indicate  that  the  initial  values  from  the 
isotherm  tests  were  overestimated  by  25  to  45  percent  for  the  alum/polymer 
pretreated  water  and  50  to  55  percent  for  the  lime  pretreated  water.  Even 
after  the  reductions  to  insure  good  "fits"  of  the  pilot-column  runs,  the  final 
values  for  K  are  still  two  to  five  times  higher  than  those  reported  by  others. 
(Lee,  1980  and  Roberts  and  Summers,  1982). 


In  general,  the  final  model  curves  describe  the  pilot-column  data  well  with  the 
exception  of  WV-G,  alum/polymer  pretreatment.  The  model  curves  for  F-400 
(both  waters)  depict  the  experimental  data  best  followed  by  HD-4000  and  WV-G. 

Long  Empty  Bed  Contact  Time.  The  long  empty  bed  contact  time  (LEBCT)  study 
was  conducted  over  a  two  month  duration  from  mid-January  to  mid-March  1983. 
Pilot-columns  were  used  for  a  two  stage,  sixty  minute  EBCT  with  two  thirty 
minute  EBCT  columns  in  series.  The  experimental  procedure  outlined  in  the 
Methods  section,  for  pilot-columns,  Table  L3-10,  was  followed  for  the  LEBCT 
test.  F-400  was  the  carbon  tested  and  lime  pretreated  water  was  processed  in 
the  LEBCT  columns.  Influent,  intermediate  and  final  sampling  ports  allowed 
both  thirty  and  sixty  minute  EBCTs  to  be  studied. 


Two  months  of  accumulated  LEBCT  TOC  data  do  not  provide  enough  points  for 
verification  of  the  HSDCM  at  longer  EBCT,  as  shown  in  Figure  1.3-19.  The  data 
do,  however,  verify  the  occurrence  of  a  non-adsorbed  fraction  of  TOC  and  define 
the  non-adsorbed  fraction  accurately.  Figure  L3-19(a)  and  (b)  are  plots  of  the 
experimental  and  model  data  at  thirty  and  sixty  minute  EBCTs,  respectively. 
Each  set  of  model  data  was  produced  using  experimental  data  and  the  verified 
adsorption  parameters  of  F-400,  lime  (see  Table  1.3-2)  in  the  HSDCM. 
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The  experimental  data  for  each  EBCT  indicate  the  presence  of  a  0.6  mg/L-C 
non-adsorbed  fraction  of  TOC  in  the  lime  pretreated  water  for  F-400.  This, 
result  is  in  agreement  with  the  non-adsorbed  concentration  for  F-400  defined  in 
the  fifteen  minute  EBCT  pilot-column. 

Plant-Scale  Modeling  ~  Model  Verification 

The  final  step  in  the  TOC  modeling  work  was  to  evaluate  how  well  the  adsorption 
parameters,  determined  through  bench  and  pilot-scale  experimental  work,  could 
model  the  plant-scale  data.  F-400  carbon  was  used  in  the  plant-scale  GAC 
process  during  Phase  n  of  operation.  Therefore,  the  F-400  adsorption  para¬ 
meters  for  lime  pretreated  water  were  used  to  model  the  Phase  1L  TOC  data. 
The  results  of  this  modeling  exercise  are  depicted  in  Figure  L3-20.  As  the  figure 
indicates,  the  model  predicted  TOC  breakthrough  curve  does  describe  the 
observed  plant-scale  TOC  data  very  well.  The  plant-scale  data  suggests, 
however,  that  the  non-adsorbed  TOC  fraction  may  be  0.4  mg/L-C  as  opposed  to 
the  predicted  0.6  mg/L-C.  Besides  this  minor  disparity,  the  adsorption  para¬ 
meters  defined  through  bench  and  pilot-scale  work  accurately  predicted  the 
plant-scale  TOC  breakthrough  curve. 

PCE  Spike 

The  PCE  spiking  study  was  conducted  during  May  and  June  1982  using  the 
exhausted  carbons  (five  months  on-line,  average  effluent  TOC -3  mg/L)  in  the 
pilot-column  test  with  the  alum/polymer  pretreated  water.  A  stock  solution  was 
prepared  in  a  50  gal  drum  at  a  concentration  within  5  mg/L  of  the  150  mg/L-PCE 
solubility  limit.  The  stock  solution  was  pumped  into  a  pipe  containing  static 
mixers,  was  blended  into  the  pilot-column  influent,  and  added  to  the  columns  at 
a  concentration  of  2.2  mg/L-PCE.  Influent  column  PCE  samples,  however, 
revealed  that  the  actual  concentration  mitering  the  carbon  beds  was  between  1.1 
and  1.5  mg/L-PCE,  a  fifty  percent  reduction  from  the  desired  level.  The  spiking 
test  covered  an  eleven  day  duration  of  which  PCE  was  spiked  into  the  influent 
the  first  five  days.  The  rationale  for  the  five  day  spiking  period  is  discussed 
below. 

Desorption  of  compounds  from  a  carbon  bed  treating  a  spiked  influent  is 
dependent  on  the  following: 

1.  Available  adsorption  sites  for  the  spiked  compound. 

2.  Depth  in  carbon  bed  to  which  the  spiked  compound  penetrates. 

3.  Available  adsorption  sites,  which  have  not  come  in  contact  with  the  spike, 
where  desorbed  compounds  can  re-adsorb. 

To  insure  that  compound  desorption  and  the  spiked  compound  are  detected  in  the 
column  effluent,  the  number  of  bed  volumes  of  spiked  influent  treated  by  the 
carbon  bed  must  produce  breakthrough  of  the  spiked  compound.  Using  the 
equations  defined  below,  Dobbs  and  Cohen  (1980)  PCE  equilibrium  adsorption 
parameters,  and  the  proposed  MCL  for  PCE  of  5  to  500  mg/L,  (Federal  Register, 
1982),  the  BV  to  be  treated  were  calculated. 
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BV  -  Qt  =  a  £e 
V  Co 

where:  Q  =  4.5  gpm/ft^ 

V  =  volume  of  carbon  bed 
a  -  absolute  density  of  carbon 
<le  =  KCeVn 
K  =  50.8 
1/n  =  0.56 
Ce  =  5  yg/L 
Cq  ~~  2.2  mg/L 

The  calculation  indicated  that  500  BV  of  spiked  influent  at  2.2  mg/L-PCE  would 
be  needed  for  a  PCE  breakthrough  at  5  yg/L  to  occur.  Approximately,  100 
BV/day  were  treated  by  each  pilot-column;  therefore,  five  days  of  continual  PCE 
spiking  were  required. 

Two  important  experimental  factors  which  influenced  the  experimental  results 
are  discussed  herein.  First,  is  the  fact  that  the  actual  PCE  influent  spike  was  at 
a  concentration  of  1.1  to  1.5  mg/L-PCE.  This  lower  influent  concentration  level 
required  that,  at  most,  a  ten  day  influent  spike  was  necessary  for  breakthrough. 
Second,  using  the  results  of  this  project's  PCE  isotherm  work  (see  Isotherm  Test 
discussion)  and  a  CQ-1.1  mg/L,  the  BV  treated  to  insure  a  PCE  breakthrough  was 
recalculated  to  be  on  the  order  of  12,000  BV  or  120  days.  Because  the 
experiment  was  designed  for  only  a  five  day  PCE  influent  spike  the  occurrence 
of  neither  desorption  nor  breakthrough  occurred  is  expected. 

LLE  (including  PCE  and  THMs),  TOX  and  TOC  were  sampled  in  the  influent  and 
effluent  streams  throughout  the  spiking  test.  None  of  the  parameters  measured 
indicated  that  desorption  or  breakthrough  occurred.  The  31  LLE  samples 
analyzed  indicated  that  the  PCE  concentration  in  the  effluent  never  exceeded 
0.5  yg/L  and  generally  was  0.1  yg/L.  CHCI3,  CHClBrj,  and  CHCl^Br  were 
constant  in  the  effluent  at  12,  0.6  and  3.2  yg/L,  respectively,  throughout  the  ten 
day  duration  of  the  study.  Influent  TOX  concentrations  ranged  from  800  to 
1,000  yg/L-Cl  during  spiking  and  decreased  to  an  average  of  75yg/L-Cl  after 
spiking.  Although  the  influent  TOX  varied  over  a  wide  range,  the  effluent  TOX 
remained  at  a  consistent  55  and  75yg/L-Cl  for  the  bituminous  and  lignite  based 
carbons,  respectively. 

TOC  was  the  only  parameter  which  showed  effluent  concentration  variability. 
The  variability,  however,  occurred  only  during  the  five  days  of  PCE  spiking  and 
was  related  to  the  methane  used  to  maintain  the  PCE  in  solution,  during  the 
initial  stock  solution  preparation.  The  results  of  the  study  verify  that  neither 
desorption  nor  PCE  breakthrough  were  detected  in  the  columns'  effluent. 

The  test  does,  however,  bring  out  a  very  important  concept  pertaining  tc  spills. 
The  spiking  test  was  conducted  with  exhausted  carbons  which,  if  in  a  full-scale 
plant,  would  have  been  regenerated  well  before  the  effluent  levels  were  3  mg/L- 
TOC.  However,  even  with  the  exhausted  carbons,  there  was  sufficient  adsorp¬ 
tion  capacity  available  for  the  continued  removal  of  PCE  by  the  carbons.  In 
addition,  the  other  SOCs  measured  by  LLE  analysis  did  not  breakthrough  the 


carbon  columns  due  to  desorption  by  PCE.  Whatever  quantities  of  the  SOCs 
which  were  displaced  by  the  PCE  spike  moving  through  the  columns  were 
successfully  readsorbed  in  the  lower  regions  of  the  GAC  columns.  These  results 
indicate  the  carbons  have  sufficient  capacities  for  the  compounds  analyzed  and 
functioned  well  as  barriers  to  the  influent  PCE  spike  tested. 

APPLICATION  TO  DESIGN 
TREATMENT  OBJECTIVES 

Three  treatment  objectives  were  selected  for  investigation  for  design.  However, 
the  results  of  the  bench-scale  and  pilot-scale  work  indicate  the  presence  of  a 
non-adsorbed  fraction  of  TOC  varying  with  each  carbon  and  each  pretreated 
water  tested.  Therefore,  to  provide  an  equitable  comparison  of  the  different 
carbons,  it  is  necessary  to  evaluate  the  carbons  relative  to  a  required  level  of 
treatment  with  respect  only  to  the  adaorbable  TOC. 

A  regulated  MCL  for  TOC  has  not  been  established  by  EPA;  therefore,  selection 
of  the  three  TOC  treatment  objectives  was  based  on  present  practice  in  the 
water  industry.  Roberts  and  Summers  (1982)  summarized  information  pertaining 
to  36  treatment  facilities  in  the  United  States  and  Europe  which  utilize  the  GAC 
process.  The  "typical  water  treatment"  conditions  noted  in  the  article  suggest 
that  the  range  of  GAC  TOC  effluent  concentrations  is  0.5  to  2.0  mg/L-C.  Using 
this  information,  0.5,  1.0  and  1.5  mg/L-C  were  selected  as  the  adaorbable  TOC 
treatment  objectives. 

The  non-adsorbed  fraction  for  each  carbon  was  added  to  each  T.O.  producing  a 
specific  set  of  TOC  effluent  goals  for  each  carbon  and  pretreatment.  Below  is  a 
summary  of  the  treatment  objectives  which  were  used  in  the  development  of  the 
preliminary  design  alternatives. 


Treatment  Objective 


Non-Adsorbed  Total  TOC 

TOC  Fraction  _ mg/L-C 


Carbon 

C»,  mg/L-C 

TO] a 

TO*P  " 

TChc 

Alum/Polymer 

F-400 

0.4 

0.9 

1.4 

1.9 

WV-G 

0.4 

0.9 

1.4 

1.9 

HD-4000 

0.4 

0.9 

1.4 

1.9 

Lime 

F-400 

0.6 

1.1 

1.6 

2.1 

WV-G 

0.7 

1.2 

1.7 

2.2 

HD-4000 

0.7 

1.2 

1.7 

2.2 

a.  TO}  =0.5  mg/L  adaorbable  TOC  +  non-adsorbable  TOC  fraction 

b.  TO2  *  1.0  mg/L  adsorbable  TOC  +  non-adsorbable  TOC  fraction 

c.  TO3  =  1.5  mg/L  adsorbable  TOC  +  non-adsorbable  TOC  fraction 
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ALTERNATIVE  EBCTs 

Aa  with  the  treatment  objectives,  three  EBCTs  were  selected  for  evaluation  with 
respect  to  GAC  design.  The  information  summarized  by  Roberts  and  Summers 
(1982)  indicates  that  the  range  of  GAC  EBCTs  in  water  treatment  plants  is  3  to 
34  minutes  for  TOC  adsorption.  According  to  calculations  performed  by 
Dr.  Crittenden,  for  this  project,  the  mass  transfer  zone  in  a  column  for  TOC 
adsorption  may  require  an  EBCT  of  120  minutes  to  insure  that  the  adsorbable 
TOC  fraction  is  100  percent  adsorbed.  Utilizing  both  sources  of  information,  15, 
30,  and  60  minute  EBCTs  were  chosen  for  evaluation. 

CARBON  SELECTION 

Three  carbons  F-400,  WV-G,  and  HD-4000  have  been  experimentally  evaluated 
and  their  corresponding  adsorption  parameters  determined.  Only  one  was  used 
for  the  preliminary  GAC  design  of  the  200  MGD  water  treatment  plant. 
Selection  of  the  carbon  for  design  was  based  on  the  folllowing  points. 

1.  Structure  of  the  carbon  -  hardness,  density. 

2.  Equilibrium  capacity  -  based  on  bench  and  pilot-scale  experimental  work. 

3.  Theoretical  usage  rates  based  on  the  "lowest  possible  carbon  dose"  calcula¬ 
tion. 

Structure 

In  terms  of  structure,  the  carbons  can  be  categorized  as  either  bituminous  or 
lignite  baaed  carbon;  F-400  and  WV-G  are  the  former  and  HD-4000  the  latter. 
Bituminous-based  carbons  are  known  for  their  hardness  and  low  attrition  rate 
while  lignite-based  carbons  are  soft  and  have  a  higher  attrition  rate.  Because  of 
these  structural  differences,  the  potential  exists  that  a  bituminous-based  carbon 
will  maintain  its  particle  size  and  pore  structure  through  handling  and  regenera¬ 
tion  longer  than  the  lignite-based  carbon. 

Also,  because  bituminous-based  carbons  are  more  dense  than  lignite-based,  more 
carbon  can  be  used  in  a  column  for  the  adsorption  process.  The  implication,  of 
this  point,  is  as  follows: 

1.  Assuming  25,000  lbs  of  bituminous  or  20,000  lbs  of  lignite-based  carbon  fit 
into  a  column  and 

2.  both  carbons  have  the  same  usage  rate,  i.e.  5,000  lbs/day  then 

3.  every  five  days  a  column  filled  with  bituminous-based  carbon  must  be 
regenerated  and  every  four  days  a  column  with  lignite-based  carbon  must 
be  regenerated. 

Thus,  the  frequency  of  column  regeneration  could  potentially  be  less  for  the 
bituminous-based  versus  the  lignite-based  carbon. 

The  structural  differences,  discussed  above,  between  the  carbons  suggest  a 
bituminous-based  carbon  should  be  used  in  the  preliminary  design. 
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Equilibrium  Capacity 

Below  is  a  tabular  summary  of  the  equilibrium  capacities  associated  with  each 
carbon,  for  each  pretreated  water.  A  solution  concentration  (Ce)  of  1.5  mg/L-C 
has  been  used  for  the  qe  calculations. 


where:  qe  =  KCe*/n 


Carbon 

K 

HR 

qe 

mg/gm 

Alum/Polymer 

F-400 

54.53 

1.03 

82.8 

WV-G 

45.45 

0.76 

61.9 

HD-4000 

26.62 

1.02 

40.3 

Lime 

F-400 

26.60 

1.10 

41.6 

WV-G 

24.75 

1.12 

39.0 

HD-4000 

22.70 

1.12 

35.7 

A  comparison  of  the  calculated  capacities  indicates  that  F-400  has  the  highest 
capacity  for  TOC  for  both  alum/polymer  and  lime  pretreated  waters.  Although 
total  regeneration  costs  are  a  function  of  carbon  mass  used  and  would  be  roughly 
the  same  for  both  types  of  carbons,  there  could  be  some  savings  associated  with 
reduced  carbon  handling  for  the  bituminous-based  carbons. 

Lowest  Dose  Calcuation 


The  "lowest  possible  carbon  dose"  calculation  utilizes  the  equation  defined 
below. 

QC0  =  Mcqe  +  CpQ 

where:  Q  =  757  E6  Lpd  (200  MGD) 

CD  -  influent  TOC  concentration,  mg/L 
Mc  -  mass  of  carbon  used  per  day 
qe  -  evaluated  at  Ce  =  C0 

Cp  -  carbon  column  effluent  TOC  concentration,  equal  to  the 
desired  treatment  objective. 

The  equation  is  a  mass  balance  which  assumes  the  effluent  TOC  level  of  the 
carbon  column  is  a  constant  concentration  equal  to  the  treatment  objective. 
Three  treatment  objectives  (T.O.)  for  each  carbon  and  each  pretreatment  were 
used  in  the  carbon  dose  calculations,  see  Treatment  Objectives  section  above. 
The  influent  concentration  was  established  as  3.2  mg/L-TOC,  an  average  of  the 
influent  concentration  for  the  alum  /polymer  and  lime  pilot-column  runs.  A 
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summary  of  the  "lowest  possible  carbon  dose"  calculations  ate  presented  in 
Table  1.3-3. 


TABLE  1.3-3 

LOWEST  POSSIBLE  CARBON  DOSE  CALCULATION 


Treatment 

Objective 

mg/L-C 


1 

2 

3 

Alum/Polymer 

F-400 

0.9 

1.4 

1.9 

WV-G 

0.9 

1.4 

1.9 

HD-4000 

0.9 

1.4 

1.9 

Lime 

F-400 

1.1 

1.6 

2.1 

WV-G 

1.2 

1.7 

2.2 

HD-4000 

1.2 

1.7 

2.2 

LV1c 

qe  _ lb/day  x  10^ 


mg/gm 

TOi 

TO?i 

TO  ^ 

157.5 

24.35 

19.06 

13.76 

99.4 

38.58 

30.19 

21.81 

76.1 

50.39 

39.44 

28.48 

76.1 

46.01 

35.06 

24.10 

69.1 

48.26 

36.20 

24.13 

63.3 

52.68 

39.51 

26.34 

From  the  information  contained  in  Table  1.3-3,  a  comparison  of  the  three  carbons 
can  be  made,  the  result  of  which  indicates  that  F-400  is  the  most  economical  in 
terms  of  usage  rate.  This  result  was  the  same  for  both  pretreated  waters; 
although,  the  disparity  between  the  three  carbon's  usage  rates  was  not  as 
significant  for  the  lime  phase. 


On  the  basis  of  structural  properties,  estimated  equilibrium  capacity  and 
predicted  usage  rate,  F-400  was  selected  as  the  carbon  for  the  preliminary  GAC 
design  work.  This  particular  carbon  possesses  the  durability  which  is  character¬ 
istic  of  bituminous-based  carbon  and  has  the  highest  equilibrium  capacity  for 
TOC  and  the  lowest  usage  rate  of  the  three  carbons  tested. 

MODELING  RESULTS 

Breakthrough  Curves 

The  modeling  work  consisted  of  predictions  for  single  column  TOC  breakthrough 
curves  as  well  as  TOC  breakthrough  curves  for  a  large  number  of  columns 
operated  in  parallel.  Three  EBCTs  and  two  pretreated  waters  were  evaluated  for 
each,  using  the  adsorption  parameters  defined  for  F-400  by  the  bench  and  pilot- 
scale  work. 


Before  the  modeling  work  to  evaluate  EBCTs  and  T.O.s  could  be  conducted, 
column  specifications  had  to  be  produced  for  the  200  MGD  preliminary  GAC 
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design.  The  specifications,  height,  diameter,  flowrate  and  weight  of  carbon,  are 
required  for  each  EBCT  as  input  to  the  HSDCM.  Output  from  the  HSDCM  runs 
were  then  used  as  input  to  the  corresponding  parallel  column  model  runs.  These 
assumed  design  specifications  are  presented  in  the  Preliminary  Design  section. 
The  model  predicted  usage  rates  are  discussed  below. 

Figures  1.3-21  and  1.3-22  are  the  single  column  TOC  breakthrough  curves  for  the 
alum/polymer  and  lime  pretreated  waters,  respectively.  Figure  1.3-22  depicts 
one  set  of  the  parallel  column  TOC  breakthrough  curves  for  the  fifteen  minute 
EBCT.  The  parallel  column  runs  for  the  other  EBCTs  produced  similar  results 
and  are,  therefore,  not  shown. 

For  the  single  column  model  runs  a  treatment  objective  criteria  is  not  included. 
The  model  predictions,  for  TOC  adsorption,  produce  complete  TOC  breakthrough 
curves  which  extend  beyond  the  treatment  objectives.  If  regeneration  is 
assumed  when  a  treatment  objective  is  met,  then  a  saw-tooth  type  curve  would 
be  produced  similar  to  that  shown  in  Figure  1.3-21  (a).  A  comparison  of  the  TOC 
breakthrough  curves  for  the  alum/polymer  and  lime  pretreated  waters  indicates 
the  F-400  carbon  treats  30  to  50  percent  less  bed  volumes  of  water  during  the 
lime  phase  versus  the  alum /polymer  phase.  This  disparity  between  the  pre¬ 
treated  waters  suggests  that  higher  usage  rates,  and  therefore,  increased 
regeneration  frequencies  might  be  associated  with  the  lime  pretreated  water. 

The  parallel  column  TOC  breakthough  curves  are  model  predictions  for  thirty- 
one  columns  in  parallel  with  a  treatment  objective  applied  to  the  blended 
effluent  of  all  the  columns.  A  very  fine  saw-tooth  shape  is  produced  for  each  of 
the  parallel  column  breakthrough  curves.  The  area  between  the  sawteeth  and 
the  treatment  objective  is  an  indicator  of  the  amount  of  TOC  capacity  in  the 
column(s)  which  is  unutilized  at  the  time  of  regeneration.  Therefore,  the  finer 
the  sawteeth,  the  more  efficiently  the  carbon  is  being  utilized.  A  comparison  of 
the  sawteeth  incorporated  into  Figure  1.3-2 1(a)  with  those  in  Figure  1.3-23  (a) 
indicates  the  operation  mode  which  monitors  the  blended  effluent,  utilizes  the 
carbon  more  efficiently  than  monitoring  the  effluent  from  individual  columns. 
Parallel  column  operation  allows  for  a  more  efficient  use  of  the  carbon  because 
the  individual  column  effluents  are  blended  and  the  blend  is  monitored  for  TOC. 
Blending  the  effluents  provides  the  opportunity  for  the  carbon  in  each  column  to 
become  exhausted  while  others  have  virgin  or  partially  exhausted  carbon. 
Therefore,  at  the  some  point  in  time,  some  columns  surpass  the  T.O.,  others  are 
equal  to  or  less  than  the  T.O.,  and  the  blend  meets  the  T.O. 


Usage  Rates 


The  TOC  breakthrough  curves  provide  information  pertaining  to  the  number  of 
bed  volumes  treated  before  the  treatment  objective  is  met  and  regeneration 
required.  Bed  volumes  treated  prior  to  regeneration  can  be  converted  into  a 
usage  rate,  lbs/MG,  which  in  turn  is  used  to  help  determine  costs  associated  with 
regeneration.  Higher  usage  rates  are  associated  with  higher  costs  for  GAC 
regeneration. 
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The  equation  used  to  calculate  the  usage  rates  is  defined  below: 
UR  =  Wc  BVc 


where:  UR  =  usage  rate,  lbs/MG 

Wc  -  total  weight  of  carbon  used,  lbs 
Q  =  daily  flow,  MGD 

BVC  *  bed  volumes  treated  per  day  per  column 
BVF  =  bed  volumes  fed  until  regeneration 

The  calculated  usage  rates  for  each  EBCT,  treatment  objective  and  mode  of 
operation  are  depicted  in  Figure  L3-24(a)  and  (b)  for  alum/polymer  and  lime 
pretreatment,  respectively.  The  usage  rates  associated  with  single  column 
effluent  monitoring  and  monitoring  the  blended  effluent  from  parallel  columns  is 
summarized  in  the  following  points  may  be  interpreted  as  follows. 

1.  The  usage  rates  decrease  as  much  as  100  percent  when  the  treatment 
objective  is  increased  from  approximately  1.0  to  2.0  mg/L-C. 

2.  The  usage  rates  for  the  alum/polymer  (Phase  I)  work  are  all  twenty  to  forty 
percent  less  than  the  corresponding  lime  (Phase  II)  usage  rates. 

3.  For  single  column  effluent  monitoring,  the  usage  rates  decrease  up  to 
45  percent  as  the  EBCT  is  increased  from  15  to  60  minutes. 

4.  The  usage  rates  associated  with  monitoring  a  single  column  effluent  are 
two  to  three  times  higher  than  the  usage  rates  of  the  monitored  blended 
effluent. 

5.  Usage  rates  corresponding  to  the  blended  effluent  criteria  for  parallel 
column  operation,  do  not  vary  significantly  with  EBCT.  The  usage  rate 
decreases  by  only  six  percent  as  the  EBCT  increases  from  15  to  60  minutes. 
Because  the  columns  are  allowed  to  reach  exhaustion  prior  to  regeneration, 
increasing  the  EBCT  does  not  significantly  decrease  the  usage  rate  as  it 
does  for  the  less  efficient  single  column  operation. 

PCE  Breakthrough  Curve 


As  defined  in  the  approach  of  the  GAC  study,  the  modeling  and  design  work  were 
based  on  TOC  adsorption.  PCE  was  selected  for  an  evaluation  of  the  preliminary 
process  design  with  respect  to  SOC  adsorption.  PCE  was  tested  in  bench-scale 
isotherm  experiments  and  a  spiking  study  as  previously  discussed.  Figure  1.3-25 
is  a  plot  which  includes  the  breakthrough  curves  for  TOC  and  PCE  for  a  fifteen 
minute  EBCT,  200  MGD  GAC  process.  The  breakthrough  curves  are  based  on  the 
monitoring  of  each  effluent  from  the  lag  columns  of  31  parallel  sets  of 
contactors.  The  PCE  breakthrough  curve  is  based  on  an  assumed  influent 
concentration  of  1  mg/L,  which  is  well  above  the  EEWTP  arithmetic  mean 
influent  concentration  of  1.4  yg/L. 
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The  curves  in  Figure  L3-25  indicate  that  even  with  individual  column  effluent 
monitoring  and  extraordinarily  high  PCE  influent  concentration,  regeneration  of 
the  column  based  on  TOC  adsorption  would  occur  before  PCE  broke  through.  As 
a  matter  of  fact,  the  PCE  breakthrough  curve  indicates  that  PCE  never  breaks 
through  the  column  before  any  of  the  selected  TOC  effluent  criteria  are  met. 
The  results  suggest  that  TOC  is  a  conservative  parameter  for  GAC  process 
design  with  respect  to  PCE.  Results  from  the  pilot  spiking  study  indicated  that 
TCE,  CCI4,  CHCI3,  CHBr3,  DCBM  and  DBCM  would  not  desorb  from  the  column 
when  high  levels  of  PCE  were  in  the  influent,  given  the  normal  influent 
concentrations  of  these  six  additional  SOCs.  The  results  from  the  spiking  study, 
combined  with  the  PCE  breakthrough  would  be  conservative  with  respect  to  all 
seven  monitored  SOCs. 

PRELIMINARY  DESIGN 

The  preliminary  design  work  for  the  200  MGD  GAC  facility  involved  the 
consideration  of  both  gravity  and  pressure  contactors  for  15,  30  and  60  minute 
EBCTs.  To  maintain  consistency  between  designs  and  allow  for  comparative 
evaluations  to  be  made,  general  design  constraints  were  established.  Information 
from  EPA  (1980),  manufacturers  of  carbon  adsorption  systems  and  operating 
GAC  facilities  were  used  in  the  development  of  the  constraints  below. 

1.  Surface  area  <1,000  ft^,  should  be  constant  between  EBCT  designs. 

2.  Carbon  Depth  =  5  to  30  ft. 

3.  Column  Depth  =  60  ft,  maximum. 

4.  Loading  rate  =  2  to  10  gpm/ft^,  selected  5  gpm/ft^  as  a  constant. 

5.  Carbon  expansion  during  backwash  s  fifty  percent. 

6.  Backwash  flowrate  =  12  to  20  gpm/ft^. 

Both  parallel  and  in-series  operation  were  considered  for  the  preliminary  design. 
A  parallel  column  operation  takes  advantage  of  blending  column  effluents,  as 
previously  discussed. 

Two  columns  ir-series  provide  the  additional  benefit  of  having  a  barrier  column, 
the  lag  column,  which  can  re-adaorb  compounds  in  case  desorption  has  occurred 
in  the  lead  column,  ha  a  series  operation  the  more  exhausted  column  is  in  the 
lead  position  while  the  fresher  carbon  is  in  the  lag  position.  Based  on  TOC  as  the 
operating  parameter,  a  column  may  be  exhausted  with  respect  to  TOC  but  still 
have  adsorptive  capacity  for  SOCs.  The  PCE  spiking  study  and  modeling  work 
results  indicate  additional  SOC  capacity  would  be  available.  Therefore,  if  any 
compound  did  desorb  from  the  exhausted  column,  the  fresher  lag  column  would 
be  present  as  a  barrier.  Also,  if  a  SOC  spill  did  occur,  intermediate  sampling  at 
the  lead  column  effluent  could  be  used  to  determine  when  the  lead  column  should 
be  taken  off  line  to  avoid  contamination  of  the  lag  column.  This  operational 
practice  is  more  economical  because  only  half  the  carbon  must  be  removed  for 
regeneration. 

The  final  design  for  both  gravity  and  pressure  contactors  incorporates  64  GAC 
contactors  with  two  in-series,  31  in  parallel  and  two  stand-by  columns.  Eight 
banks  of  eight  contactors  each  are  arranged  with  32  on  a  side  separated  by  the 
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main  influent  and  effluent  lines.  Table  1.3-4  summarizes  the  primary  design 
parameters  for  each  of  the  columns  in  the  two  stage  gravity  and  pressure  GAC 
processes. 


TABLE  I  3-4 

DESIGN  PARAMETERS  FOR  TWO  STAGE 
IN  PARALLEL  GAC  OPERATION 


EBCT 

min. 

Surface 
Area 
m2  (ft2) 

Loading 

Rate 

l/sec-nj2 

(gpm/ft2) 

Carbon 
Depth 
m  (ft) 

Contactor* 
Depth 
m  (ft) 

Length 
m  (ft) 

Width 
m  (ft) 

Gravity 

15 

62.8  (900)2 

3.4  (5) 

1.3  (5) 

3.7  (14) 

5.3  (20) 

11.9  (45) 

30 

62.8  (900) 

3.4  (5) 

2.6  (10) 

5.8  (22) 

5.3  (20) 

11.9  (45) 

60 

62.8  (900) 

3.4  (5) 

5.3  (20) 

10.0  (38) 

5.3  (20) 

11.9  (45) 

Pressure 

15 

62.8  (900) 

3.4  (5) 

1.3  (5) 

3.7  (14) 

Diameter,  m(ft.) 
90.0  (34) 

30 

62.8  (900) 

3.4  (5) 

2.6  (10) 

5.8  (22) 

9.0  (34) 

60 

62.8  (900) 

3.4  (5) 

5.3  (20) 

10  (38) 

9.0  (34) 

1.  Column  Depth  -  Carbon  depth  +  50%  expansion  +  0.53  m  (2  ft.)  (Leopold 
Blocks  &  Gravel)  +  0.26  m  (1.5  ft.)  (troughs)  +  0.79  m  (3  ft.)  (freeboard). 


2.  Large  cross-sectional  area  used  because  of  expected  number  of  tanks,  i.e., 
least  cost  anticipated  to  correspond  to  fewer,  larger  tanks. 


Individual  gravity  contactors  are  based  on  conventional  constant-rate  gravity 
filter  design.  Gravity  contactor  design  incorporate  the  parallel/series  design 
configuration  used  in  Andijk,  Nord  Holland,  The  Netherlands.  The  design  allows 
each  column  to  be  utilized  as  either  a  lead  or  a  lag  column  providing  operational 
flexibility.  Similar  flexibility  was  incorporated  for  the  pressure  contactor 
configuration.  Figures  L3-26  and  L3-27  are  sketches  of  the  gravity  and  pressure 
contactor  GAC  processes,  respectively. 

GAC  FACILITY  COSTS 

GAC  Process 


Costs  for  the  GAC  processes,  gravity  and  pressure,  were  developed  using 
information  obtained  from  EPA,  manufacturers  and  contractors.  The  costs  are 
based  on  64  contactors,  including  backwash  facilities  which  could  service  two 
columns  simultaneously.  Table  1.3-5  summarizes  the  costs  for  each  preliminary 
GAC  process  design.  Costs  reflect  construction  cost  only,  and  do  not  include 
contractor's  overhead  and  profit,  administration,  legal  or  engineering  costs. 
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TWO  GRAVITY  CONTACTORS  IN  SERIES 
FIGURE  I.  3-26 


TWO  GAC  PRESSURE  CONTACTORS  IN  SERIES 
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Land  costs  are  also  not  included.  Prices  are  based  on  April  1983  dollars.  Further 
details  of  cost  assumptions  are  provided  in  Chapter  11. 

A  comparison  of  the  design  costs  reveals  that  the  pressure  contactor  design  is 
approximately  22  percent  more  expensive  than  the  gravity  contactors.  The 
increase  in  capital  cost  is  due  solely  to  the  costs  associated  with  the  steel 
contactors. 


TABLE  I  3-5 

CARBON  CONTACTOR  COST  ESTIMATES 
$  x  1,000 


Option  A.  Two-Stage  Gravity  Contactor 

EBCT,  min 


Items 

15 

30 

60 

Excavation 

182 

238 

307 

Manuf.  Equip. 

4,038 

5,265 

6,818 

Concrete/Steel 

2,056 

2,679 

3,461 

Labor 

4,349 

5,670 

7,342 

Pipe/Valves 

5,385 

7,020 

9,090 

Elect/Inst. 

1,097 

1,431 

1,858 

Buildings 

3,603 

4,698 

6,087 

Carbon 

6,830 

12,800 

23,840 

Backwash 

500 

530 

630 

Total 

$24,040 

40,331 

59,483 

Option  B.  Two-Stage  Steel  Pressure  Contactors 


Items 

15 

EBCT 

30 

60 

Excavation 

41 

48 

64 

Manuf.  Equip. 

13,775 

17,972 

23,818 

Concrete/Steel 

308 

341 

453 

Labor 

1,865 

1,990 

2,153 

Pipe/Valves 

4,850 

5,668 

7,512 

Elect /Inst. 

2,061 

2,247 

2,963 

Buildings 

3,650 

6,296 

8,840 

Carbon 

6,830 

12,800 

23,890 

Backwash 

500 

530 

630 

Total 

$33,880 

47,892 

70,323 
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Regeneration  Costs 

Regeneration  costs  were  developed  for  a  multiple-hearth  furnace  (MHF)  using 
EPA  and  manufacturers  information.  Figure  1.3-28  contains  both  construction 
and  O&M  costs  for  a  MHF  based  on  usage  rate.  Table  1.3-6  summarizes  the 
regeneration  capital  costs  associated  with  each  EBCT  and  T.O.  combination 
considered  for  the  31  parallel  column  sets  in  the  modeling  section  (cost 
information  from  Figure  1.3-26  was  used). 


TABLE  1.3-6 

GAC  REGENERATION  CAPITAL  COSTS1 
MULTIPLE  HEARTH  FURNACE 


EBCT 

Minutes 

Phase  I 
$x  106 

Phase  II 
$x  106 

15 

T.O.j 

5.1 

6.2 

T.0.2 

4.4 

5.4 

T.O.3 

3.7 

4.6 

30 

T.O.j 

4.9 

6.2 

T.O«2 

4.3 

5.3 

T.O.3 

3.7 

4.6 

60 

T.O.j 

4.8 

6.2 

T.O.2 

4.3 

5.3 

T.O.3 

3.7 

4.6 

1.  The  costs  were  determined  using  the  usage  rates,  lbs/MG, 
calculated  for  the  two  columns  in  series/31  in  parallel,  see  Figure 
1.3-23.  The  costs  reflect  construction  costs  only  and  do  not 
incude  sitework,  contractor  overhead  and  profit,  engineering, 
legal,  fiscal,  administrative,  and  contingency  costs. 


Total  Costs 


Total  cost  calculations  were  computed  to  provide  monetary  information  for 
comparative  purposes.  Because  a)  the  capital  and  O&M  costs  associated  with 
regeneration  are  exactly  the  same  for  both  gravity  and  pressrn  ~  contactor 
designs,  b)  the  capital  costs  for  the  gravity  design  are  approximately  22  percent 
less  than  the  pressure  designs,  and  c)  the  general  trends  resulting  from  the  total 
cost  comparisons  of  both  gravity  and  pressure  designs  will  be  the  same,  total 


QAC  REGENERATION  COSTS 
MULTIPLE  HEARTH  FURNACE 
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coats  were  determined  only  for  the  gravity  designs.  Cost  information  from  three 
sources  was  used  in  the  calculations  as  listed  below. 

1.  Chapter  11,  Section  5,  Table  11.5-3  was  used  for  the  GAC  process  O&M 
costs. 

2.  Table  L3-5  was  used  for  GAC  process  capital  costs. 

3.  Figure  L3-28  was  used  for  both  capital  and  O&M  costs  for  the  multiple 
hearth  furnace,  carbon  regeneration  process. 

Figure  L3-29  is  a  graphical  summary  of  the  total  costs  for  the  gravity  contactor 
design  for  Phases  I  and  n.  The  capital  costs  were  amortized  over  a  20  year 
duration  at  eight  percent.  Regeneration  costs  were  based  on  the  usage  rates 
associated  with  the  F-400  carbon.  The  curves  in  Figure  1.3-29  indicate  that  the 
total  costs  associated  with  the  Phase  I  operation  are  10  to  15  percent  less  than 
the  Phase  n  costs.  This  difference  is  due  solely  to  the  regeneration  costs  which 
comprise  thirty  to  forty  percent  of  the  total  costs. 

CONCLUSIONS  AND  RECOMMENDATIONS 
Hie  conclusions  derived  from  the  GAC  study  are  listed  below. 

1.  The  pretreated  waters  of  both  Phase  I  and  Phase  n  contain  a  non-adsorbed 
fraction  of  TOC. 

2.  Modeling  of  a  TOC  breakthrough  curve  using  the  adsorption  parameters,  K, 
1/n,  kf,  D8  and  Cx,  determined  from  bench-  and  pilot-scale  work  was 
successfully  verified  with  plant-scale  data. 

3.  Operation  of  the  GAC  process  with  respect  to  TOC  removal  is  a  conser¬ 
vative  approach  for  seven  monitored  SOCs,  according  to  the  results  of  the 
PCE  spiking  study  and  modeling  work. 

4.  A  GAC  process  design  configuration  which  incorporates  both  in-series  and 
in-parallel  operation  allows  for  intermediate  monitoring  to  evaluate 
desorption  and  carbon  exhaustion  with  respect  to  organic  compounds  and 
utilizes  the  carbon  more  efficiently,  to  exhaustion,  respectively. 

5.  Longer  empty  bed  contact  times  (EBCT)  lead  to  more  efficient  use  of  the 
carbon,  and  lower  carbon  usage  rates,  only  when  considering  effluent 
criteria  for  a  single  column.  With  many  columns  operating  in  parallel  and 
regeneration  criteria  applied  to  the  blended  effluent,  longer  EBCTs  are  no 
longer  cost  effective. 

6.  Effluent  criteria  for  column  regeneration  are  most  efficiently  and 
economically  met  when  the  blended  effluent  from  the  31  parallel  columns 
is  monitored  as  opposed  to  the  effluent  from  each  column* 
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7.  The  usage  rates  corresponding  to  the  Phase  I  operation  were  estimated  to 
be  20  to  40  percent  less  than  Phase  n  due  to  the  difference  in  determined 
model  parameters  associated  with  the  pilot  column  calibration.  These 
lower  usage  rates  lead  to  lower  estimated  GAC  process  costs  for  the  Phase 
I  process. 

Based  upon  the  above  conclusions,  several  general  recommendations  can  be 

made. 

1.  Modeling  the  GAC  process  is  a  useful  tool  which  is  recommended  for  use  in 
the  evaluation  of  potential  process  designs  under  any  selected  influent 
conditions. 

2.  Based  on  the  results  of  the  GAC  study,  TOC  is  a  conservative  parameter; 
information  pertaining  to  TOC  adsorption  can  be  used  to  develop  a  design 
which  will  effectively  remove  organic  contaminants. 

3.  A  GAC  process  design  should  include  both  in-series  and  in-parallel 
operation  to  provide  operational  flexibility  and  efficient  and  economical 
use  of  the  carbon. 

4.  According  to  the  usage  rates  determined  from  the  GAC  study,  longer 
empty  bed  contact  times  (greater  than  fifteen  minutes)  are  warranted  only 
if  the  effluents  from  individual  contactors  are  being  monitored.  Regenera¬ 
tion  criteria  based  on  the  blended  effluent  from  many  contactors  lead  to 
efficient  use  of  all  of  the  GAC,  such  that  longer  EBCTs  are  not  cost 
effective.  This  was  true  for  all  treatment  objectives  examined  in  this 
study  (1.0,  1.5  and  2.0  mg/L  TOC).  An  EBCT  of  fifteen  minutes  is 
therefore  recommended  for  full  scale  application. 

5.  Selection  of  TOC  effluent  criteria  for  carbon  regeneration  is  difficult 
because  TOC  levels  do  not  correlate  with  potential  health  effects  to 
consumers.  Because  of  the  contaminated  source,  it  is  recommended  that  a 
criterion  of  1  mg/L  TOC  (the  lowest  criterion  evaluated)  be  assumed  when 
considering  the  blended  effluent  from  many  columns  operated  in  parallel. 
Selection  of  a  low  TOC  value  is  more  conservative  and  provides  a  greater 
degree  of  protection  to  consumers,  but  at  an  increase  in  cost.  GAC 
operating  costs  with  the  1  mg/L  TOC  criterion  are  still  lower  than  those 
generated  on  the  basis  of  the  EEWTP  single  column  experience,  as 
discussed  in  Chapter  11. 
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TABLE  L3-7 

EQUILIBRIUM  ISOTHERM  EXPERIMENTAL  PROCEDURE 

Measurements: 

1.  Initial  -  pH,  turbidity,  TOC,  LLE,  TOX,  temperature 

DO,  CI2  residual  (free  and  total),  UV  at  254  nm  for  TOC  isotherm  test  only 

2.  Final  -  TOC  or  LLE,  temperature,  pH,  UV  at  254  nm  for  TOC  isotherm  test 
only 

Sample  Preparation: 

1.  The  TOC  and  TOX  samples  are  collected  in  60  ml  and  250  ml  bottles, 
respectively.  Hie  bottles  were  prepped  with  NaSOj  and  H2SO4.  NaS03  is 
used  to  control  THM  formation  and/or  quenches  any  free  chlorine  residual 
present.  H2SO4  addition  controls  biological  growth  by  pH  reduction  and,  in 
the  case  of  TOC,  the  lower  pH  precipitates  inorganic  TOC.  The  samples 
are  stored  in  a  refrigerator  at  4°C  until  analyzed. 

2.  LLE  sample  bottles  are  prepped  with  NaSOj  to  control  THM  formation  in 
the  event  there  is  a  free  CI2  residual  in  the  sample.  For  sample  collection 
17  ml  bottles  are  used. 

Experimental  Flan1: 

1.  A  representative  sample  of  the  carbon  in  the  manufacturer's  bag  should  be 
obtained.  If  possible,  the  contents  of  the  bag  ought  to  be  processed 
through  a  sample  splitter.  As  the  carbon  passes  through  the  splitter,  a 
portion  is  composited  as  a  representative  sample.  Before  equipment  is 
used,  make  sure  it  is  properly  cleaned,  see  Step  5. 

2.  Prepare  carbon  for  study  so  that  it  reflects  the  conditioning  applied  to  the 
pilot  columa  carbons. 

a.  Backwash  each  carbon  to  remove  the  fines  using  city  water,  expanding 
the  bed  30%,  and  backwashing  for  thirty  minutes. 

b.  Dry  carbon  at  105°C  overnight  in  glass  beakers  and  store  in  amber- 
colored,  borosillicate  glass  bottles,  airtight,  and  in  the  dark  when  not 
using. 

c.  Working  carbon  should  be  kept  in  a  dessicator 

3.  Crushing  of  carbon 

a.  Using  a  ball  mill,  crush  the  carbon.  Generally,  the  ball  mill  will  crush 
all  the  carbon.  If  necessary,  pass  un crushed  carbon  through  a  second 
time. 
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TABLE  1.3-7  (Continued) 

EQUILIBRIUM  ISOTHERM  EXPERIMENTAL  PROCEDURE 


b.  Store  the  crushed  carbon  in  a  dessicator  or  airtight  container  until  it 
can  be  sieved. 

c.  Using  200  and  325  mesh  screens,  rho-tap  the  crushed  carbon  with  an 
automatic  sieving  device.  The  200  mesh  insures  the  particles  are 
small  enough  so  that  the  compound  of  interest  is  readily  adsorbed. 
The  325  mesh  insures  the  particles  are  not  too  small  and  can  be 
centrifuged  down,  out  of  the  water  column  in  the  test  bottles. 

d.  If  the  carbon  needs  to  be  crushed  some  more  to  pass  the  200  mesh 
screen,  repeat  "a”  through  "c". 

e.  The  carbon  which  passs  the  200  but  not  the  325  mesh  screen  is  used  for 
the  isotherm  studies. 

f.  Store  working  isotherm  carbon  in  dessicator  until  use  and  non-working 
PGAC  in  airtight,  amber  colored,  borosillicate,  4L  jugs  in  the  dark 
until  use. 

4.  Cut  teflon  discs  to  fit  the  tops  of  the  centrifuge  bottles.  These  teflon 
inserts  provide  an  airtight  seal  and  a  barrier  between  the  polyethylene 
screw  cap  and  the  experimental  water. 

5.  Preparation  of  isotherm  equipment  -  all  equipment  coming  in  contact  with 
the  PGAC  or  test  water  should  be  cleaned  by  the  following  technique. 

a.  Using  micro,  a  laboratory  detergent  which  does  not  contain  phosphates 
and/or  leave  a  residue,  wash  all  equipment  thoroughly. 

b.  Rinse  with  Milli-Q  water  at  least  three  times.  The  Milli-Q  system 
polishes  our  deionized  water  by: 

i.  An  activated  adsorption  cartridge  removes  dissolved  organics. 

ii.  Two  ion-exchange  cartridges  remove  ionized  inorganics. 

iii.  A  millipore  membrane  removes  all  micro-organisms  greater  than 

0.22  yui. 

c.  All  glassware  except  the  centrifuge  bottles  should  be  baked  for  one 
hour  at  250°F  or,  if  possible,  muffled  at  400°F  for  one  hour. 

d.  All  teflon, 2  brass  screens, 3  and  centrifuge  bottles  should  be  dried 
overnight  at  105°F. 

e.  Store  all  equipment  in  designated  cabinets.  Cap  all  bottles  before 
storage. 
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TABLE  1.3-7  (Continued) 

EQUILIBRIUM  ISOTHERM  EXPERIMENTAL  PROCEDURE 


6.  Standard  Isotherm  Test  Procedure 

a.  AH  equipment  is  to  be  prepared  as  discussed  in  Step  5. 

b.  Collect  a  water  sample  from  the  filter  effluent  clearwell  in  a 
five  gallon  glass  carboy.  When  collecting  water  for  testing  volatiles* 
allow  the  flow  to  travel  down  the  inside  of  the  carboy  to  avoid 
excessive  disturbance.  If  the  water  surface  is  overly  disturbed  during 
collection*  volatiles  will  be  lost  to  the  atmosphere,  stripped  off.  This 
loss  of  volatiles  should  be  considered  if  the  sample  water  is  not  going 
to  be  spiked. 

c.  Measure  the  free  chlorine  residual  of  the  water  collected.  If  a 
residual  is  present  then  quench  it  with  NaSOj.  The  free  chlorine  may 
interact  with  the  organic  material  and/or  the  chemical  compounds 
affecting  the  adsorption  process.  Dechlorination  occurs  within  the 
first  few  inches  of  GAC  in  a  column;  therefore,  a  free  chlorine 
residual  is  not  encountered  by  the  bulk  of  the  GAC  in  a  column.  The 
quenching  of  it  diving  experimentation  is  justified. 

d.  Far  tests  conducted  to  evaluate  TOC  adsorption*  place  the  glass 
carboy  an  a  magnetic  stirer  and  using  a  teflon  stir  bar,  mix  the  water 
sample;  do  not  mix  vigorously.  Allow  the  water  to  attain  the 
temperature  under  which  the  test  will  be  conducted. 

e.  Fair  tests  conducted  to  evaluate  LLE  adsorption,  without  spiking  the 
sample  water,  place  glass  carboy  on  the  counter.  Let  stand 
undisturbed  until  the  temperature  of  the  water  is  equivalent  to  the 
temperature  of  the  area  where  the  tests  will  be  conducted.  Never  mix 
or  disturb  the  sample  water  while  preparing  the  isotherm  bottles. 

f.  For  tests  conducted  to  evaluate  LLE  adsorption  with  spiked  sample 
water,  add  the  spiking  solution  during  this  step.  First  allow  the  sample 
water  to  attain  the  temperature  under  which  the  test  will  be 
conducted.  Next,  add  the  spiking  solution  allowing  it  to  flow  down  the 
carboy's  walls.  Very  slowly  mix  the  contents  of  the  carboy  with  a 
magnetic  stirrer  and  teflon  bar.  Let  mix  for  five  minutes  and  then 
stop. 

g.  Take  initial  measurements,  see  "Measurements"  section. 

h.  Weigh  out  varying  amounts  of  PGAC  (at  least  ten  different  weights) 
and  add  to  each  of  the  centrifuge  bottles,  up  to  24  bottles.  Be  sure  to 
cap  each  bottle  after  PGAC  addition  to  avoid  accidental  spills.  Also, 
label  each  bottle  with  PGAC  type,  weight,  time  and  date. 
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TABLE  1.3-7  (Continued) 

EQUILIBRIUM  ISOTHERM  EXPERIMENTAL  PROCEDURE 


i.  Add  water  sample  to  each  bottle  but  do  not  fill. 

j.  Allow  the  mixture  to  stand  five  minutes  so  the  PGAC  will  become 
saturated  with  water. 

k.  Fill  each  centrifuge  bottle  and  cap  with  teflon  disc  and  screw  top. 

l.  Check  to  insure  that  air  bubbles  are  minimal  for  TOC  test  and  non¬ 
existent  for  SOC  test  and  each  top  is  securely  tightened. 

m.  Place  bottles  into  the  isotherm  rotational  device  boxes  so  they  will  be 
rotated  end  on  end.  Note  the  location  of  each  bottle. 

n.  Rotate  the  bottles  at  24  rpm  for  six  days  unless  otherwise  specified. 

o.  Remove  the  bottles,  four  at  a  time,  and  centrifuge  at  2,200  rpm  for 
ten  to  twenty  minutes.  If  necessary  a  pressure  filtration  device  may 
be  required  to  remove  the  PGAC  fines  before  the  TOC  sample  is 
taken. 

p.  Once  all  the  bottles  have  been  centrifuged  a  sample  for  TOC/UV  at 
254  nm  or  LLE  measurement  should  be  taken  from  each  bottle  as 
follows. 

i.  Unscrew  the  top  but  do  not  remove. 

ii.  Lift  the  top  at  an  angle  just  enough  to  allow  for  the  use  of  a 
pipet. 

iii.  Pipet  approximately  one  half  inch  below  the  water  surface;  15  ml 
for  TOC  and  25  ml  for  LLE. 

iv.  Transfer  pipetted  sample  to  the  prepared  TOC  or  LLE  sample 
bottles,  see  "Sample  Preparation"  section. 

v.  Sample  for  UV  absorbance  when  necessary  and  conduct  analysis 
immediately. 


1.  Temperature  and  pH  control  will  not  be  addressed  by  this  experimental 
plan. 

2.  Tygon  tubing  should  never  be  used  in  place  of  teflon  tubing  because  tygon 
leaches  pthalates  and  promotes  biological  growth. 

3.  Never  use  brass  in  contact  with  water  and  carbon  simultaneously;  a  very 
corrosive  reaction  occurs. 
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TABLE  13-8 

DIFFERENTIAL  COLUMN  RATE  STUDY  EXPERIMENTAL  PROCEDURE 


Measurements: 

1.  Initial  and  Final  -  pH,  turbidity,  TOC,  LLE,  TOX,  temperature,  DO,  CI2 
residual  (free  and  total),  UV  absorbance  at  254  nm  for  TOC  rate  test  only. 

2.  During  Test  -  UV  at  254  nm  or  LLE 
Sample  Preparation: 

1.  The  TOC  and  TOX  samples  are  collected  in  60  ml  and  250  ml  bottles, 
respectively.  The  bottles  were  prepped  with  NaSo3  and  H2SO4.  NaSO}  is 
used  to  control  THM  formation  and/or  quenches  any  free  chlorine  residual 
present.  H2SO4  addition  controls  biological  growth  by  pH  reduction  and,  in 
the  case  of  TOC,  the  lower  pH  precipitates  inorganic  TOC.  The  samples 
are  stored  in  a  refrigerator  at  4°C  until  analyzed. 

2.  LLE  samples  are  quenched  with  NaSOj  to  control  THM  formation  in  the 
event  there  is  a  free  chlorine  residual  in  the  sample.  NaS03  ve  added  to 
each  bottle  prior  to  sample  collection.  17  ml  bottles  are  used  for  sample 
collection. 

Experimental  Plan:* 

1.  Prepare  the  carbon  for  the  study  so  that  it  reflects  the  conditioning  applied 
to  the  pilot  column  carbons. 

a.  Backwash  each  carbon  to  remove  the  fines  using  city  water,  expanding 
the  bed  3096,  and  backwashing  for  thirty  minutes. 

b.  Dry  the  carbon  at  105°C  overnight  in  glass  beakers  and  store  in 
airtight  amber  colored,  boroailicate  glass  bottles,  in  the  dark,  until 
use. 

c.  Working  carbon  should  be  kept  in  a  dessicator. 

d.  The  preparation  should  be  completed  before  the  equilibrium  iosotherm 
test  so  carbon  from  the  same  backwashed  stock  can  be  used  in  both 
tests. 

2.  Preparation  of  Rate  Studies  Equipment  -  all  equipment  which  comes  in 
contact  with  the  GAC  or  the  test  water  should  be  cleaned  by  the  following 
technique. 

a.  Using  micro,  a  laboratory  detergent  which  does  not  contain  phosphates 
and/or  leave  a  residue,  wash  all  equipment  thoroughly. 
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TABLE  1.3-8  (Continued) 

differential  column  rate  study  experimental  procedure 


b.  Rinse  with  Milli-Q  water  several  times.  The  Milli-Q  system  polishes  a 
deionised  water  source  in  a  three  step  process. 

i.  An  activated  adsorption  cartridge  removes  dissolved  organics. 

ii.  Two  ion-exchange  cartridges  remove  ionized  inorganics. 

ill.  A  millipore  membrane  removes  all  micro-organisms  greater  than 
0.22  isn. 

c.  All  glassware  used  when  TOC  adsorption  is  being  evaluated  should  be 
rinsed  twice  more  with  Milli-Q  and  placed  in  a  105°F  oven  overnight. 
Glassware  openings,  and  teflon  pieces  should  be  covered  with  foil 
before  placement  in  the  oven. 

d.  All  glassware  used  for  volatile  adsorption  evaluation,  should  either  be 
rinsed  a  second  time  and  baked  for  one  hour  at  250°F  or  muffled  at 
400°F  for  one  hour. 

e.  All  teflon  and  stainless  steel  should  be  rinsed  several  times  with  Milli- 
Q  and  dried  overnight  at  105°F.  Make  sure  the  teflon  tubing  is 
thoroughly  rinsed  inside  before  placing  in  oven. 

f .  Cap  all  bottles  before  storage. 

3.  Set-up  the  rate  test  equipment 

a.  See  Figure  L3-30  for  rate  test  reservoir  sketch. 

b.  Column  selection,  14  or  26  mm,  based  on  the  following, 
i.  Sample  calculations  for  carbon  mesh  (12x40)  which  consider 

channelling  and  wall  effects. 

il.  Mass  of  carbon  used  should  be  capable  of  reducing  the  concentra- . 
tion  of  the  measured  organic  material  or  compounds  by  50%.  The 
depth  of  carbon  should  be  at  least  five  to  ten  particle  diameters 
deep. 

iii.  Headloss  thru  the  column,  the  larger  the  diameter,  the  lower  the 
headloss.  Generally,  the  14  mm  diameter  columns  are  used. 

c.  Refer  to  Figure  L3-31  for  differential  column  packing  procedure. 
dL  Connect  teflon  tubing  as  indicated  in  Figure  1.3-32. 
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TABLE  1.3-8  (Continued) 

DIFFERENTIAL  COLUMN  RATE  STUDY  EXPERIMENTAL  PROCEDURE 

4.  Standard  Rate  Test  Procedure 

a.  Durration  Determination. 

i.  Conduct  a  sieve  analysis  of  carbon. 

ii.  Plot  Dp,  the  particle  diamter,  versus  probability.  If  the  sieve 

analysis  data  are  widely  scattered,  plot  the  data  as  In  Dp  versus 
probability.  * 

iii.  The  value  of  Dp  at  the  50%  probability  of  occurrance  is 
equivalent  to  twice  the  mean  particle  radius,  R.  This  Dp  value  is 
important  for  both  the  model  calculations  and  standard  rate  test. 

iv.  For  TOC  assume  2  x  10“3  <t<  2  x  10“1 

HD4000  5.8  x  10“ir cm2/sec 

F400  1.7  x  10-11  cm fysec 

WVG  2.1  x  10-11  cm  2/sec 

(Ds  values  are  based  on  results  in  the  Lee  et  al  paper,  Table  3) 

v.  For  LLE  assume  1.5  x  10“3  <t<  2  x  10~1  and 

1.5  x  10"10<Pa<3  x  10“10  cm  2/sec. 

vi.  Solve  the  following  equation  for  t. 


vii.  Use  the  lower  value  of  t  for  the  test  duration  without  going 
beyond  a  14  day  duration. 

b.  All  equipment  is  to  be  prepared  according  to  Step  2. 

c.  Collect  a  water  sample  from  the  filter  effluent  clearwell  in  a  five 
gallon  glass  carboy.  When  collecting  water  for  testing  volatiles,  allow 
the  flow  to  travel  down  the  inside  of  the  carboy  to  avoid  excessive 
disturbance.  If  the  water  surface  is  overly  disturbed  during  collection, 
volatiles  will  be  lost  to  the  atmosphere;  stripped  off.  This  loss  of 
volatiles  should  be  considered  if  the  sample  water  is  not  going  to  be 
spiked. 
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TABLE  1.3-8  (Continued) 

DIFFERENTIAL  COLUMN  RATE  STUDY  EXPERIMENTAL  PROCEDURE 

d.  Measure  the  free  chlorine  redisual  of  the  water  collected.  If  a 
residual  is  present,  quench  it  with  NaSOj.  The  free  chlorine  residual 
may  interact  with  the  organic  material  and/or  the  chemical  com¬ 
pounds  affecting  the  adsorption  process.  Dechlorination  occurs  within 
the  first  few  inches  of  GAC  in  a  column;  therefore,  a  free  chlorine 
residual  is  not  encountered  by  the  bulk  of  the  GAC  in  a  column.  The 
quenching  of  it  during  experimentation  is  justified. 

e.  For  tests  conducted  to  evaluate  TOC  adsorption,  place  the  glass 
carboy  on  a  magnetic  stirrer  and  using  a  teflon  stir  bar,  mix  the  water 
sample;  do  not  mix  vigorously.  Allow  the  water  to  attain  the 
temperature  under  which  the  test  will  be  conducted. 

f.  For  tests  conducted  to  evaluate  LLE  adsorption,  without  spiking  the 
sample  water,  place  glass  carboy  on  the  counter.  Let  stand  undis¬ 
turbed  until  the  temperature  of  the  water  is  equivalent  to  the 
temperature  of  the  area  where  the  tests  will  be  conducted.  Never  mix 
the  sample  water  while  preparing  the  rate  test. 

g.  Collect  samples  and  take  measurements  as  defined  under  "Measure¬ 
ments11  so  the  filter  influent  can  be  characterized  accurately. 

h.  Volume  Determination. 

i.  Keeping  track  of  the  volume  used,  fill  up  the  rate  test  set-up  with 
the  filter  effluent. 

ii.  Check  to  be  sure  the  system  is  headspace  free  for  LLE  rate  test 
only. 

i.  Replace  differential  column  1  with  column  Z  and  check  for  headspace 
free  condition,  if  necessary.  The  volume  of  water  which  might 
possibly  be  lost  during  transfer  has  already  been  accounted;  therefore, 
it  is  unnecessary  to  record  any  additional  volume  required.  If  desired, 
the  volumes  of  each  column  could  be  checked  at  the  end  of  the 
experiment. 

j.  For  LLE  adsorption  experiments,  if  a  spiked  sample  is  desired,  then 
the  sample  water  should  be  spiked  at  this  point.  Add  the  spiking  water 
through  the  luer-lock  injection  port.  Follow  points  a  through  e  of  sub¬ 
step  m.iv,  except  the  volume  of  Milli-Q  will  be  replaced  by  the  volume 
of  spiking  solution. 
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TABLE  1.3-8  (Continued) 

DIFFERENTIAL  COLUMN  RATE  STUDY  EXPERIMENTAL  PROCEDURE 


k.  Flowrate  Selection 

i.  Turn  on  the  pump  and  set  the  flowrate  at  2.5  ml/sec. 

ii.  Let  run  for  a  few  minutes. 

iii.  Collect  an  influent  and  effluent  sample  from  the  glass  carbon 
column  sund  analyze.  Utilize  UV  absorbance  at  254  nm  as  a 
surrogate  measure  for  immediate  TOC  analysis.  Analyze 
collected  TOC  samples  as  soon  as  possible.  LLEs  will  have  to  be 
run  immediately  after  collection. 

iv.  If  the  concentrations  are  equivalent,  then  use  this  flowrate  during 
tests. 

v.  If  the  concentrations  are  not  equal,  then  increase  flowrate  and 
repeat  above  steps. 


l.  Once  flowrate  is  established,  leave  pump  setting  at  this  rate  for  the 
duration  of  the  test. 

m.  Sample  collection  -  when  a  sample  is  taken,  the  exact  volume  removed 
should  be  replaced  by  an  equivalent  volume  of  Milli-Q  water  to 
maintain  the  no  head  space  condition. 

i.  Collection  of  the  samples  will  take  place  over  a  pre-determined 
duration. 

ii.  In  order  to  abide  by  the  5 %  total  volume  sampled  rule,  thirteen 
TOC  samples  at  15  ml  or  ten  LLE  samples  at  20  ml  can  be  taken. 

iii.  Figure  1.3-32  shows  the  injection  and  sample  ports.  Remember  to 
keep  the  luer-locks  closed  when  not  sampling. 

iv.  For  a  UV  sample: 

a)  Pour  15  ml  of  Milli-Q  into  the  injection  port. 

b)  Open  sample  port  luer-lock. 

c)  Open  injection  port  luer-lock  and  depress  plunger. 

d)  The  injected  Milli-Q  should  deplace  a  15  ml  sample  of  the 
test  water  into  the  sample  port. 

e)  Close  both  luer-locks. 

f)  Remove  sample  port  from  needle  and  analyze  for  UV  absor¬ 
bance  at  254  nm. 

g)  Return  sample  port  to  rate  test  set-up. 

v.  For  a  LLE  sample  follow  iv  using  a  20  ml  volume.  Samples  are  to 
be  refrigerated  at  4°C  until  analyzed. 

n.  After  the  last  rate  study  sample,  collect  samples  and  take  measure¬ 
ments  of  the  parameters  indicated  under  "Measurements". 


1.  Temperature  and  pH  control  will  not  be  addressed  by  this  experimental 
plan. 
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TABLE  L3-9 

MINI-COLUMN  EXPERIMENTAL  PROCEDURE 


Measurements: 

1*  Initial  -  pH,  turbidity,  TOC,  LLE,  TOX,  temperature,  DO,  CI2  residual 
(free  and  total),  alkalinity 

2.  During  Test  -  TOC 

Sample  Preparation: 

1.  The  TOC  and  TOX  samples  are  collected  in  60  ml  and  250  ml  bottles, 
respectively.  The  bottles  were  prepped  with  NaSOj  and  H2SO4.  NaS03  is 
used  to  control  THM  formation  and/or  quenches  any  free  chlorine  residual 
present.  H2SO4  addition  controls  biological  growth  by  pH  reduction  and,  in 
the  case  of  TOC,  the  lower  pH  precipitates  inorganic  TOC.  The  samples 
are  stored  in  a  refrigerator  at  4°C  until  analyzed. 

2.  LLE  samples  are  quenched  with  NaS03  to  control  THM  formation  in  the 
event  there  is  a  free  chlorine  residual  in  the  sample.  NaS03  is  added  to 
each  bottle  prior  to  sample  collection.  60  ml  bottles  are  used  for  sample 
collection. 

Experimental  Plan:1 

1.  Prepare  the  carbon  for  the  study  so  that  it  reflects  the  conditioning  applied 
to  the  pilot  column  carbons. 

a.  Backwash  each  carbon  to  remove  the  fines  using  city  water,  expand¬ 
ing  the  bed  30%,  and  backwashing  for  thirty  minutes. 

b.  Dry  the  carbon  at  105°C  overnight  in  glass  beakers  and  store  in 
airtight  amber-colored,  borosilicate  glass  bottles  in  the  dark  until 
use. 

c.  Working  carbon  should  be  kept  in  a  dessicator. 

d.  The  preparation  should  be  completed  before  the  equilibrium  isotherm 
and  rate  tests  so  carbon  from  the  same  backwashed  stock  can  be  used 
for  all  tests. 

2.  Preparation  of  Mini-Column  Experimental  Equipment  -  all  equipment  which 
comes  in  contact  with  the  GAC  or  the  test  water  should  be  cleaned  by  the 
following  technique. 
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TABLE  1.3-9  (Continued) 
MINI-COLUMN  EXPERIMENTAL  PROCEDURE 


a.  Using  micro,  a  laboratory  detergent  which  does  not  contain  phos-  j 

phates  and/or  leave  a  residue,  wash  all  equipment  thoroughly.  | 

i 

b.  Rinse  with  Milli-Q  water  several  times.  The  Milli-Q  system  polishes 

a  deionized  water  source  in  a  three  step  process.  \ 

i.  An  activated  adsorption  cartridge  removes  dissolved  organics.  II 

ii.  Two  ion-exchange  cartridges  remove  ionized  inorganics. 

iii.  A  millipore  membrane  removes  all  micro-organisms  greater 
than  0.22  vm. 

c.  All  glassware  used  when  TOC  adsorption  is  being  evaluated  should  be 
rinsed  twice  more  with  Milli-Q  and  placed  in  a  105°F  oven  overnight. 

Glassware  openings,  and  teflon  pieces  should  be  covered  with  foil 
before  placement  in  the  oven. 

4  I 

d.  All  glassware  used  for  volatile  adsorption  evaluation,  should  either  be 
rinsed  a  second  time  and  baked  for  one  hour  at  250°F  or  muffled  at 
400°F  for  one  hour. 

I 

e.  All  teflon  and  stainless  steel  should  be  rinsed  several  times  with  i 

Milli-Q  and  dried  overnight  at  105°F.  Make  sure  the  teflon  tubing  is 

thoroughly  rinsed  inside  before  placing  in  oven. 

f .  Cap  all  bottles  before  storage. 

Set-up  mini-column  equipment 

a.  Pack  26  mm  glass  column 

i.  Attach  teflon  tubing  and  swagelocks  to  mini-column. 

ii.  Pour  Milli-Q  water  into  empty  column  till  1/3  full. 

iii.  See  Figure  L3-31  for  placement  of  glass  wool,  glass  beads  and 
GAC. 

iv.  Carbon  depth  in  column  should  be  at  least  10  cm  (4  in.). 

▼.  Be  certain  to  weight  carbon  before  packing  column. 

vi.  Make  sure  the  carbon  and  glass  wool  interfaces  are  level  to 
avoid  channeling  and  poor  flow  distribution. 

vii.  Continue  to  add  water  to  column  while  packing.  This  helps  to 
ensure  the  column  will  be  tightly  packed. 

viii.  Once  completed,  connect  column  and  tubing  to  pump. 

b.  Transport  mini-column,  pump,  and  two  five  gallon  glass  carboys  to 
the  reservoir  tank  containing  a  continuously  replenished  supply  of 
filter  effluent. 
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TABLE  1.3-9  (Continued) 
MINI-COLUMN  EXPERIMENTAL  PROCEDURE 


c.  Collect  initial  samples  for  analyses  as  indicated  under 
"Measurement". 

d.  Turn  on  pump  to  the  correct  pump  setting;  allow  filter  effluent  to 
completely  displace  water  in  column,  and  immediately  begin  to 
sample. 

e.  Continue  to  sample  over  a  24-hour  period  sampling  frequently  at  first 
and  ending  with  samples  at  two  hour  intervals. 

f.  Remember  to  composite  filter  effluent  water  in  both  carboys 
throughout  the  24  hours. 

g.  Upon  completion  of  the  test,  store  the  carboys  in  a  refrigerator  at 
4°C  until  use  and  clean-up. 


1.  Temperature  and  pH  control  will  not  be  addressed  by  this  experiment  plan. 
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TABLE  1.3-10 

PILOT-COLUMN  EXPERIMENTAL  PROCEDURE 


Measurements: 

1.  Once-a-Day 

a.  Influent  and  effluent  -  TOC,  DO,  CI2  residual  (free  and  total),  pH, 
alkalinity  and  temperature 

b.  Headloss  through  column(s) 

c.  Flowrate 

2.  Twice  Weekly  -  LLE  and  TOX 
Sample  Preparation: 

1.  The  TOC  and  TOX  samples  are  collected  in  60  ml  and  250  ml  bottles, 
respectively.  The  bottles  were  prepped  with  NaSOj  and  H2SO4.  NaS03  is 
used  to  control  THM  formation  and/or  quenches  any  free  chlorine  residual 
present.  92SO4  addition  controls  biological  growth  by  pH  reduction  and,  in 
the  case  of  TOC,  the  lower  pH  precipitates  inorganic  TOC.  The  samples 
are  stored  in  a  refrigerator  at  4°C  until  analyzed. 

2.  LLE  samples  are  quenched  with  NaSOj  to  control  THM  formation  in  the 
event  there  is  a  free  chlorine  residual  in  the  sample.  NaS03  is  added  to 
each  bottle  prior  to  sample  collection.  60  ml  bottles  are  used  for  sample 
collection. 

Experimental  Plan:1 

1.  Preparation  of  Carbon 

a.  Weigh  out  cleaned  aluminum  trays  to  the  nearest  0.1  gm. 

b.  A  representative  sample  of  the  carbon  in  the  manufacturers  bag 
should  be  obtained  and  placed  on  the  aluminum  trays.  Do  not  mound 
carbon.  If  possible,  the  contents  of  the  bag  ought  to  be  processed 
through  a  properly  cleaned  sample  splitter. 

c.  Aluminum  trays  laden  with  carbon  should  be  placed  in  an  oven  at 
105°C  overnight. 

d.  Remove  trays  from  the  oven,  allow  to  cool  five  minutes  and  weight 
immediately  to  the  nearest  0.1  gm. 
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TABLE  1.3-10  (Continued) 
PILOT-COLUMN  EXPERIMENTAL  PROCEDURE 


e.  Pour  carbon  into  cleaned  glass  beakers  (BE  CAREFUL  not  to  lose  any 
carbon)  and  gradually  soak  with  Milli-Q  or  distilled  water.  Let  stand 
overnight  to  ensure  carbon  is  saturated. 

Preparation  of  Sampling  Equipment  -  all  equipment  which  comes  in  contact 
with  the  GAC  or  the  test  water  should  be  cleaned  by  the  following 
technique. 

a.  Using  micro,  a  laboratory  detergent  which  does  not  contain  phos¬ 
phates  and/or  leave  a  residue,  wash  all  equipment  thoroughly. 

b.  Rinse  with  Milli-Q  water  several  times.  The  Milli-Q  system  polishes 
a  deionised  water  source  in  a  three  step  process. 

i.  An  activated  adsorption  cartridge  removes  dissolved  organics. 

ii.  Two  ion-exchange  cartridges  remove  ionized  inorganics. 

iiL  A  millipore  membrane  removes  all  micro-organisms  greater 
than  0.Z2  ^m. 

c.  All  glassware  used  when  TOC  adsorption  is  being  evaluated  should  be 
rinsed  twice  more  with  Milli-Q  and  placed  in  a  105°F  oven  overnight. 
Glassware  openings,  and  teflon  pieces  should  be  covered  with  foil 
before  placement  in  the  oven* 

d.  All  glassware  used  for  volatile  adsorption  evaluation,  should  either  be 
rinsed  a  second  time  and  baked  for  one  hour  at  250°F  or  muffled  at 
400°F  for  one  hour. 

Setting  Up  Pilot-Columns  -  A  written  description  of  the  pilot-column  set¬ 
up  is  not  provided;  however,  a  schematic  is  included  which  indicates  the 
set-up  used  at  the  EEWTP,  see  Figure  L3-33.  Below  are  several  points 
which  should  be  implemented  when  setting  up  the  experimental  apparatus. 

a.  Clean  the  columns,  tubing,  sample  lines  and  screens  with  a  mild 
laboratory  detergent  such  as  micro  which  does  not  contain  phosphates 
or  leave  a  residue. 

b.  Due  to  the  size  of  the  pilot-columns,  rinsing  with  potable  water  was 
necessary.  The  important  consideration  is  to  remove  any  residue 
inside  the  equipment. 

c.  Once  the  equipment  has  drained,  set  up  the  experiment  and  load  the 
columns  with  carbon.  There  are  three  sections  to  the  pilot-columns 
need;  therefore,  one  section  was  set-up  initially. 
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TABLE  1.3-10  (Continued) 
PILOT-COLUMN  EXPERIMENTAL  PROCEDURE 


Loading  the  Pilot-Columns 

a.  The  carbon  should  be  saturated  with  water  prior  to  packing  the 
columns;  see  Step  1. 

b.  Fill  the  first  section  of  the  column  one-third  full  with  potable  water 
and  begin  adding  carbon.  Always  keep  the  carbon  submerged  in  water 
when  loading.  This  provides  for  a  uniformly  packed  column. 

c.  Continue  adding  carbon  and  column  sections  until  the  desired  depths 
and  heights  are  achieved,  respectively. 

d.  Allow  to  stand  overnight.  Carbon  is  very  porous  and  requires  a  long 
duration  to  ensure  saturation  is  achieved. 

e.  Slowly  expand  the  bed  30%  and  continue  backwashing  until  air 
bubbles  and  pockets  of  air  are  removed  from  carbon  bed. 

f.  Settle  the  expanded  bed  slowly  but  do  not  let  water  drain  below  the 
top  of  the  column 

Begin  processing  water  and  after  a  duration  of  time  equivalent  to  the 

EBCT  has  passed,  collect  all  the  samples  under  "Measurements". 

Continue  processing  water  for  the  experimental  time  period  taking  samples 

as  defined  by  "Measurements”. 


!•  Temperature  and  pH  control  will  not  be  addressed  by  this  experiment  plan. 
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BACKGROUND 

One  of  the  principle  reasons  for  installation  and  operation  of  granular  activated 
carbon  at  the  EEWTP  was  for  the  removal  of  synthetic  organic  chemicals 
(SOCs)  which  might  be  present  in  the  contaminated  influent  which  would  be 
relatively  unprotected  from  potential  industrial  or  commercial  discharges  of 
contaminants.  Of  the  SOCs  currently  identified  in  wastewaters  and  water 
supplies,  many  are  relatively  volatile  and  removal  may  be  achieved  through 
aeration.  Where  feasible,  aeration  is  usually  cost-effective,  particularly 
relative  to  granular  activated  carbon. 

Of  the  available  aeration  processes,  counter-current  packed  tower  aeration  is 
one  of  the  most  efficient  in  achieving  mass  transfer.  Although  other  aeration 
processes  may  often  be  indicated,  particularly  where  existing  facilities  make 
them  attractive  or  where  removal  requirements  may  be  less,  packed  tower 
aeration  is  usually  the  alternative  of  choice  when  designing  new  facilities 
specifically  for  high  percent  removals  of  VOCs. 

With  these  considerations  in  mind,  packed  tower  aeration  was  evaluated  as  a 
potential  process  alternative  for  an  estuary  water  treatment  plant.  Inclusion  of 
air  stripping  in  an  eventual  design  would  provide  an  added  barrier  against 
volatile  organic  compounds  (VOCs)  and  could  potentially  reduce  GAC  opera¬ 
tional  costs  if  VOC  breakthrough  were  to  be  a  criteria  for  regeneration. 
Alternatively,  the  inclusion  of  air  stripping  might  allow  the  exclusion  of  the 
GAC  process  entirely.  This  latter  is  attractive  if  there  is  little  concern  for  less 
volatile  SOCs,  or  if  other  additional  processes  capable  of  removing  non-volatile 
SOCs  (such  as  reverse  osmosis)  are  also  considered. 

In  order  to  develop  design  criteria  for  packed  tower  aeration,  the  process  was 
evaluated  on  a  sidestream  of  actual  plant  water  (gravity  filter  effluent),  using  a 
380  m*/day  (35  gpm)  pilot  unit  and  simulating  potential  VOC  contamination 
through  the  use  of  a  spiking  solution.  Results  from  the  pilot  work  were  then 
utilised  to  optimize  the  design  for  a  hypothetical  influent  situation  which  would 
be  conservative  with  respect  to  potential  spikes  of  the  more  volatile  SOCs. 

THEORY 

Air  stripping  theory  has  been  well  developed  in  the  chemical  engineering 
literature  over  the  last  thirty  to  forty  years.  Kavanaugh  and  Trussell 
(1980,1981)  have  described  how  this  theory  might  be  applied  to  the  removal  of 
trace  quantities  of  VOCs  in  water.  This  design  model  for  packed  tower 
aeration  is  briefly  summarised  here. 
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The  depth  of  packing  required  for  removal  of  VOCs  in  a  counter-current  tower 
is  a  complex  function  of  the  required  removal,  the  compound's  volatility,  the  air 
to  liquid  ratio,  the  liquid  loading  rate,  and  the  physical  and  chemical  conditions 
which  affect  rates  of  mass  transfer.  Assuming  steady  state  operation,  using 
chemical  equilibria,  and  applying  a  mass  balance  around  a  differential  height  of 
packing,  integrated  over  a  total  tower  height,  Z,  the  relevant  expressions 
describing  tower  design  can  be  developed.  These  are  summaried  below. 


Z  -  (HTUMNTU)  (1) 

_  R  .  f  Cin/Cout  (R-l)  +  1  ^ 

NTU  =  ITT"  I33  h - — -  )  (2) 


R  = 


H_G 

PtL 


HTU  ■ 


L 


(3) 

(4) 


where: 

Z  is  packing  height  (m) 

NTU  is  number  of  transfer  units  (dimensionless) 

R  is  the  stripping  factor  (dimensionless) 

H  is  the  Henry's  constant  for  the  compound  to  be  removed  (atm) 

Pt  is  the  ambient  pressure  (atm) 

HTU  is  the  height  of  a  transfer  unit  (m) 

L  is  the  liquid  loading  rate  (kmole/sec/m2) 

G  is  the  air  loading  rate  (kmole/sec/m2) 

Kj,a  is  the  product  of  the  overall  liquid  mass  transfer  coefficient,  Kl 
(m/sec),  and  the  specific  interfacial  area,  a  (m^/m^),  in  the  packing 
system 

C0  is  the  molar  density  of  water  (55.6  kmole/m^  at  20°C) 

C{j)  is  the  influent  concentration  of  the  compound  to  be  removed  (units  of 
concentration) 

Cout  i*  the  effluent  concentration  of  the  compound  to  be  removed  (units  of 
concentration) 


As  shown  in  equation  2,  the  number  of  transfer  units  is  related  to  the  volatility 
of  the  compound  to  be  removed  as  characterized  by  the  Henry's  constant,  the 
air  to  liquid  ratio,  and  the  influent  and  effluent  concentrations.  Henry's 
constant  is  an  equilibrium  parameter  which  indicates  the  relative  volatility  of  a 
compound.  The  height  of  a  transfer  unit  (equation  4),  on  the  other  hand,  is 
dependent  on  the  conditions  for  mass  transfer  from  water  to  air  and  is  inversely 
proportional  to  the  overall  liquid  phase  mass  transfer  coefficient. 


Equation  3  above  is  used  to  calculate  the  stripping  factor,  R.  The  stripping 
lector  is  a  parameter  used  in  packed  tower  aeration  design  and  is  proportional 
to  the  product  of  the  Henry's  constant  and  the  air  to  liquid  ratio. 
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Equation  4  is  based  on  the  two  film  theory  of  mass  transfer  with  an  assumption 
that  mass  transfer  is  controlled  by  the  liquid-phase  resistance.  This  is  generally 
recognized  as  a  valid  approximation  for  compounds  with  high  values  of  H 
(Roberts,  1981,  1982;  MacKay  and  Wolkoff,  1973),  and  is  discussed  further  in  a 
later  section  of  this  paper. 

Use  of  the  expression  for  HTU  requires  data  for  Kl  and  a  for  the  system  under 
consideration.  A  -typical  empirical  correlation  used  for  liquid-phase  mass 
transfer  coefficients  in  towers  containing  randomly  packed  materials  is  the 
Sherwood-Hollaway  correlation  (Sherwood  and  Holloway,  1941): 


where  Da  is  the  molecular  diffusion  coefficient  of  the  compound  to  be  removed 
(solute  A)  in  water  (sq  ft/hr),  VL  and  PL  are  the  liquid  viscosity  and  density 
(lb/ft-hr  and  lb/cf,  respectively),  L*  is  the  liquid  mass  flux  rate  (Ib/sq  ft-hr),  and 
KLa  has  units  of  hr-*,  a.  and  n  are  empirical  constants  that  depend  on  the 
type  and  size  of  packing. 

Correlations  other  than  the  Sherwood-Hollaway  relationship  shown  here  may  be 
found  in  the  mass  transfer  literature;  see  Treybal  (1980).  Preferrably,  values 
of  Kj^a  should  be  determined  from  pilot  studies  wherever  possible,  hi  those 
cases,  the  correlations  are  usefu1  /primarily  for  extrapolating  beyond  the 
specifically  tested  experimental  cc  nitons. 

EEWTP  PILOT  WORK 

Because  mass  transfer  coefficients  depend  so  strongly  on  packing  type,  temper¬ 
ature,  and  liquid  and  gas  flow  rates,  pilot  results  are  extremely  important  for 
the  development  of  accurate  design  criteria  for  a  given  situation.  With  proper 
analysis,  these  results  may  be  utilized  to  evaluate  a  range  of  different  designs 
for  a  variety  of  potential  influent  scenarios. 

During  this  project,  a  mobile  pilot  packed  tower  was  operated  at  flows  of  20  to 
380  w*/ d  (2  to  35  gpm).  The  air  stripper  was  operated  for  a  six  month  period 
beginning  in  August  1982,  using  the  estuary/treated  wastewater  mixture  and 
with  pretreatment  consisting  of  alum/polymer  coagulation,  flocculation,  and 
sedimentation,  followed  by  chlorination  and  dual  media  filtration.  A  sidestream 
of  this  water  was  then  spiked  with  five  VOCs  to  a  final  concentration  of 
between  80  and  200  ug/L  and  fed  directly  to  the  top  of  the  air  stripping  pilot 
unit  (see  Figures  L4-1  and  1.4-2).  The  five  VOCs  studied  were  all  halogenated 
organics:  carbon  tetrachloride  (CCI4),  tetrachloroethene  (PCE),  trichloro- 
ethene  (TCE),  chloroform  (CHCI3),  and  bromoform  (CHBr3).  These  compounds 
were  selected  as  common  contaminants  which  represent  a  wide  range  of 
volatility  (Henry's  constants  from  60  to  1200  atm). 


A  -  Fan,  0-300  cfm 

B  -  Inclined  Manometer 

C  -  10  inch  Flange  Orifice  air  Flow  Meter 

O  -  Rediatributor 

X  -  12  inch  Diameter,  Plexiglass  Tower  Shell 

F  -  Packing 

G  -  Water  Distributor 

B  -  14  ft.  Standpipe 

I  -  Standpipe  Overflow  to  Waste 

J  -  0-6  and  5  to  40  gptn  Rotameters 

X  -  Chemical  Feed  Pumps,  Tygon  tubing 

L  -  Influent  Water  Pump  40  gpm 

M  -  Adjustable  Height  Tower  Effluent  Overflow 


PILOT  AERATION  TOWER  SCHEMATIC 
FIGURE  I.  4-1 
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METHODS 

Hie  VOC  spiking  solution  was  prepared  by  first  diluting  approximately  10  g  of 
each  compound  into  one  liter  of  methanol  and  then  diluting  this  solution  10:1 
with  isopropyl  alcohol.  The  resulting  1  g/L  alcohol  spiking  solution  was  then  fed 
directly  into  the  pilot  unit  influent  stream  continuously  for  the  duration  of  the 
run  using  a  peristaltic  metering  pump.  Prior  to  any  sampling,  the  pilot  unit  was 
run  for  approximately  one  hour,  after  which  steady  state  conditions  were 
reached.  Triplicate  pairs  of  stripping  tower  influent  and  effluent  samples  were 
collected  at  ten  minute  intervals  for  each  tower  run.  Samples  were  taken  in  60 
ml  amber  bottles  capped  with  teflon-lined  septa  and  containing  0.5  ml  of  2N 
sodium  sulfite  to  quench  any  free  chlorine  which  might  otherwise  lead  to  the 
formation  of  halogenated  VOCs  in  the  sample  bottle.  The  five  halogenated 
organics  were  analysed  quantitatively  by  the  techniques  described  in  Chapter  4 
of  this  report. 

EXPERIMENTAL  DESIGN 

Equipment 

Properly  designed  pilot  equipment  Includes  the  ability  for  accurate  air  and 
water  flow  measurement,  the  selection  of  an  appropriate  size  and  type  of 
packing,  and  facilities  for  proper  air  and  water  distribution.  This '  latter 
includes  siting  to  avoid  potential  scale-up  effects  associated  with  liquid  flow 
channelization  along  the  column  walls.  It  is  generally  recommended  that  the 
ratio  of  column  diameter  to  packing  size  be  at  least  8:1  and  preferably  up  to 
15:1  (Treyball,  1980).  Flow  redistribution  should  be  provided  at  regular 
intervals,  with  maximum  acceptable  distances  varying  from  two  to  ten  times 
the  tower  diameter  (Treybal,  1980). 

The  mobile  pilot  equipment  utilized  on  this  project  was  designed  for  a  12:1 
column  to  packing  ratio.  The  column  had  redistributor  rings  installed  at  every 
2  ft  of  packed  depth.  A  schematic  of  the  unit  is  shown  in  Figure  L4-1.  Figure 
L4-2  is  a  photograph  of  the  installed  equipment.  The  column  is  constructed  of 
two  foot  sections  of  11.5-inch  diameter  plexiglass.  One-inch  Intalox 
polypropylene  saddles  were  used  as  packing  material. 

Experimental  Conditions 

It  is  important  to  examine  a  range  of  liquid  loading  conditions  which  will  cover 
the  range  of  practical  possibilities  for  design.  Stripping  factors  should  be 
sufficiently  high  to  minimize  the  effects  of  uncertainties  in  values  for  H,  as 
taken  from  the  literature.  It  can  be  seen  from  equation  2  that  at  very  high  R 
values,  NTU  is  relatively  insensitive  to  R,  and  thus  insensitive  to  H.  This 
allows  for  more  accurate  determinations  of  NTU  and,  hence,  more  accurate 
determination  of  HTU  (equation  1)  and  K^a  (equation  4). 

For  the  pilot  results  reported  in  this  paper,  the  range  of  experimented 
conditions  was  well  below  flooding  limits  for  the  tower  and  covered  a  broad 
spectrum  of  conditions,  including  five  liquid  rates  at  constant  air  flow,  plus  four 
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additional  liquid  rates  at  a  varying  gas  flow  but  constant  R.  The  range  of 
conditions  studied  is  shown  in  Table  1.4-1. 


TABLE  1.4-1 

EXPERIMENTAL  CONDITIONS  FOR  PILOT  TOWER  RUNSl 


L 

1/m  2-sec 
(gpm/sf) 

G 

1/m  2-sec 
(cfm/sf) 

Stripping  Factor,  R  (at  20°C^) 

ecu 

PCE 

TCE 

CHCU 

CHBri 

1.2 

(1.8) 

655 

(129) 

520 

430 

220 

70 

20 

3.4 

(5.0) 

513 

(101) 

140 

120 

61 

19 

5.7 

3.7 

(5.5) 

655 

(129) 

170 

140 

72 

23 

6.6 

4.3 

(6.4) 

655 

(129) 

140 

120 

62 

19 

5.7 

5.8 

(8.5) 

868 

(171) 

140 

120 

61 

19 

5.6 

8.1 

(11.9) 

1219 

(240) 

140 

120 

61 

19 

5.6 

8.5 

(12.5) 

655 

(129) 

74 

60 

31 

9.8 

2.9 

14.9 

(21.9) 

655 

(129) 

42 

34 

18 

5.6 

1.6 

1  Each  condition  evaluated  at  four  different  packings 

2  Using  assumed  Henry's  constants  as  shown  in  Table  1.4-2 


Evaluation  of  End  Effects 

In  evaluating  the  results  from  pilot  operation,  it  is  important  to  isolate  the 
removal  which  occurs  in  the  packing  from  that  which  occurs  at  the  ends  of  the 
tower.  These  so-called  "end  effects"  Me  shown  schematically  in  Figure  1.4-3. 
End  effects  can  be  thought  of  as  additional  "transfer  units"  attributable  to  mass 
transfer  occurring  both  above  and  below  the  packing.  They  can  be  described  by 
the  following  equation: 


SCHEMATIC  OF  END  EFFECTS 
IN  PACKED  TOWER  AERATION 
FIGURE  I.  4-3 


tWC-kM 
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NTUmeaaured  =  (1/HTU)Z  +  NTUend  effects  »> 

The  term  (I/HTU)Z  is  the  theoretical  NTU  of  the  packing  material  alone.  Thus, 
one  means  of  evaluating  end  effects  is  as  the  intercept  of  a  plot  of 
NTUmeasured  versus  packing  depth.  This  requires  that  the  pilot  tower  be 
evaluated  under  the  same  run  conditions  at  several  different  depths.  For  the 
pilot  results  reported  here,  each  run  condition  was  evaluated  at  four  different 
depths  of  packing:  0.75  ft,  1.72  ft,  3.7  ft,  5.69  ft.  . 

Influent  water  temperatures  were  not  controlled  and  varied  between  9°C  and 
15°C  over  the  course  of  the  experiment.  However,  all  computations  were  based 
on  temperature  corrected  Henry's  constants  (Table  1.4-2),  and  calculated  NTUs 
were  further  adjusted  to  account  for  temperature  related  variations  in  liquid 
viscosity,  liquid  density,  and  compound  molecular  diffusivity.  The  temperature 
correction  used  for  molecular  diffusivity  was  the  Wilke  Chang  relation  (Wike 
and  Chang,  1955). 


TABLE  1.4-2 

HENRY'S  CONSTANTS  AS  A  FUNCTION  OF  TEMPERATURE 


H  at  20°C 

Compound  (atm) 


Assumed  Temperature  Correlation* 
_ (T  =  temperature,  <>K) _ 


Carbon 

Tetrachloride 

CCI42 

1280 

Tetrachloroethylene 

PCE2 

1040 

Trichloroethylene 

TCE2 

540 

Chloroform 

CHCI32 

170 

Bromoform 

CHB*32 

50 

Log(H)  =  =292i  +  10.O6 
Log(H)  =  +  10*38 

Log(H)  =  +  8.59 

Log(H)  =  +  9.10 

Log(H)  =  =^607  +  u  Q 


1  Log(H)  =  +  k  where  R  =  universal  gas  constant,  1.987  T  = 

absolute  temperature,  °K;  A  H°  =  change  in  enthalpy  due  to  dissolution  of 
compound  in  water  (kcal/kmole);  and  k  =  constant. 

2  Correlations  as  reported  by  Kavanaugh  and  Trussell  (1980,  1981). 

3  Correlation  adopted  from  graphical  results  presented  by  Selleck,  et  al 

(1981). 


f 
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EXPERIMENTAL  RESULTS 

The  range  of  conditions  evaluated  with  the  mobile  pilot  unit  at  the  EEWTP  are 
as  outlined  in  Table  L4-1.  After  normalization  of  the  computed  NTU  to  20°C 
by  the  above  techniques)  plots  of  measured  NTU  versus  packing  depth  were  used 
to  isolate  end  effects  and  to  determine  HTU  (and  thus  K^a)  for  each  set  of  run 
conditions.  One  such  plot  is  shown  in  Figure  1.4-4  and  is  typical  of  the  generally 
good  linear  fits  which  were  obtained.  The  results  from  the  NTU  versus  depth 
plots  for  the  different  run  conditions  are  shown  in  Table  L4-3.  Confidence 
levels  of  ninety  percent  are  shown  for  the  determined  K^a  values  for  each 
compound  at  each  condition*.  The  results  generally  follow  the  expected 
pattern  of  increasing  mass  transfer  coefficient  with  liquid  loading  rate  and,  for 
the  most  part,  show  good  correlations.  The  exception  is  with  some  of  the 
results  at  higher  liquid  loading  rates  and  most  notably  for  bromoform  which  was 
the  least  volatile  compound  studied.  Results  for  bromoform  at  the  two  highest 
liquid  rates  cannot  be  considered  statistically  significant  and  are  not  utilized  in 
further  analysis.  Possible  explanations  for  the  anomolous  appearance  of  these 
results  are  offered  in  the  "Discussion”  section  which  follows. 

Correlation  of  Maas  Transfer  Coefficients 


It  is  useful  to  examine  the  pilot  study  results  in  the  context  of  the  Sherwood- 
Hollaway  correlation  previously  presented.  By  taking  the  logarithm  of  both 
sides,  equation  5,  can  be  rewritten  as  follows: 


*  (1-n)  Log  (L/pjJ  +  Log  a 


(7) 


Thus,  a  plot  of  the  left  hand  term  against  Log  (LAt,)  will  have  (1-n)  and  Log 
as  the  slope  and  intercept,  respectively,  of  a  linear  plot.  Because  the 
correlation  uses  molecular  diffusivity  to  normalize  between  compounds,  it  is 
useful  to  examine  the  results  for  all  five  VOCs  studied  on  the  same  plot. 
Figure  L4-5  presents  the  EEWTP  mass  transfer  results  in  this  manner. 


1.  Ninety  percent  confidence  intervals  are  based  on  confidence  intervals  around 
the  slope  of  the  regression  line  for  the  plot  of  NTU  versus  depth.  Because 
four  points  were  available  for  the  regression,  the  confidence  intervals  utilize 
t -statistics  with  two  degrees  of  freedom  per  the  following  formula: 


Ninety  percent  confidence  region  for  slope  =  ±(t)(s) 
=  mean  of  x; 


-  JL  * 

lr2  ia 


(Yj  -  intercept  -  slope  (Xj))2 


fe* -**]*■ 

J0.5 

2  ;  t  =  2.92  = 


where  X 


the  95%  percentile 


of  the  t-statistic  with  2  degrees  of  freedom;  and  yj  are  individual  points 
for  depth  and  NTU,  respectively. 
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PILOT  OF  NTU  V8  DEPTH  FOR  CHLOROFORM 
AT  ONE  RUN  CONDITITION 
(L  :  5.8  I/m  2-sec,  Q  :  868  l/m^-sec) 
FIGURE  I.  4-4 
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Discussion 


As  indicated  in  Figure  1.4-5,  results  from  the  EEWTP  pilot  work  show  a 
generally  good  fit  to  the  Sherwood-Hollaway  correlation.  For  four  of  the  five 
compounds  studied  the  correlation  represents  a  valid  means  of  interpolating 
between  piloted  data  points  and,  as  such,  presents  a  valuable  design  tool.  Other 
important  observations  concerning  the  correlation  are  noted  below: 

1.  Coefficients  of  the  Sherwood-Hollaway  correlation  for  four  of  the  five 
compounds  (CCI4,  PCE,  TCE,  and  CHCI3)  with  1”  Intalox  saddles  are  as 
indicated  in  Figure  1.4-5:  a  =  698  and  n  =  0.55.  It  should  be  noted  that  the 
feasible  range  of  practical  operation  is  generally  at  high  liquid  rates,  in  the 
range  of  those  tested  (Figure  L4-5).  Because  the  data  is  somewhat  distant 
from  the  y-axis,  results  are  quite  sensitive  to  changes  in  one  parameter 
without  corresponding  changes  in  the  other.  That  is  to  say,  a  and  n  should 
be  considered  as  paired  parameters  and  designers  should  be  quite  leary  of 
selecting  either  of  the  two  values  independently  from  the  literature. 

2.  Bromoform  results  do  not  appear  to  fit  the  correlation  as  well  as  the  other 
four  compounds.  Because  the  experimental  design  was  centered  primarily 
around  the  more  volatile  compounds,  the  stripping  factors  at  which  the 
bromoform  results  were  obtained  are  quite  low,  as  indicated  in  Table  L4-1. 
At  these  very  low  stripping  factors  (below  3),  the  pilot  results  are  quite 
sensitive  to  the  assumed  value  for  Henry's  constant.  Henry's  constants  are 
still  relatively  uncertain  for  VOCs  at  dilute  concentrations  and  have  been 
the  subject  of  considerable  research.  Partition  coefficients  may  vary  with 
the  nature  of  the  solvent  water;  recent  studies  suggest  that  Henry's 
constant  for  a  VO C  in  wastewater  may  be  higher  than  for  the  same 
compound  in  pure  water  (Munz  and  Roberts,  1982).  Because  the 
bromoform  data  are  more  senstive  to  Henry's  constant  than  the  data  for 
other  compounds,  there  is  considerably  less  certainty  in  the  results;  see 
Table  L4-3. 

With  this  uncertainty  recognized,  it  is  nonetheless  useful  to  explore  alternative 
explanations  for  the  poor  fit  of  the  Sherwood-Hollaway  correlation  to  the 
bromoform  results.  One  likely  explanation  is  that,  for  bromoform,  resistance  to 
mass  transfer  in  the  gas  phase  has  more  relative  importance  and  can  no  longer 
be  ignored.  The  computation  of  K^a  is  based  upon  an  assumption  that  mass 
transfer  is  controlled  predominantly  by  liquid-phase  resistance  with  gas-phase 
resistance  of  neglible  importance.  However,  both  liquid-  and  gas-phase 
resistance  may  be  important  for  less  volatile  compounds.  That  is: 

Rip  *  Rl  ♦  Rq  (8) 

J_  =  J_  +  Cof  A  (9) 

KL  *L  H  VJq/ 

where  R^,  R, ,  and  R-,  =  total,  liquid-phase,  and  gas-phase  mass  transfer 
resistances,  respective!^,  =  overall  mass  transfer  coefficient  (m/s); 

k^  =  local  liquid-phase  transfer  coefficient  (m/s);  k^  =  local  gas-phase  transfer 
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coefficient  (knuole*sec-l*atm“l*in_2).  c0  =  molar  density  of  water  (kmole/m^); 
and  R  »  Henry's  constant  (atm). 

As  demonstrated  by  Roberts  et  al  (1982),  the  relative  importance  of  the  liquid- 
and  gas-phase  resistances  can  be  evaluated  by  rewriting  equations  8  and  9  to 
the  form  shown  below: 


For  liquid  phase  resistance  to  dominate  (R./R^,  greater  than  or  equal  to  20), 
the  Henry's  constant  and  the  value  of  R^/K^  must  be  sufficientlv  large. 
Because  hromoform  has  the  smallest  Henry's  constant  of  the  r  pounds 
studied,  it  is  by  far  the  most  susceptible  to  any  lowering  of  kG/k.  ich  will 
occur  at  the  higher  liquid  rates.  The  degree  to  which  gas-p&ase  distance 
affects  bromoform  mass  transfer  cannot  be  discerned  from  the  avai  Me  data, 
largely  because  of  uncertainties  in  Henry's  constants  as  previously  i cussed. 
The  relative  importance  of  the  liquid-  and  gas-phase  resistances  for  >r  Hinds 
of  varying  volatility  is  an  area  which  deserves  further  research. 

For  the  purposes  of  the  current  study,  the  pilot  data  at  the  selected  run 
conditions  were  insufficient  to  allow  accurate  extrapolation  of  pilot  results  for 
bromoform  to  conditions  other  than  those  which  were  specifically  studied. 

DESIGN 

The  theoretical  concepts  can  be  used  to  develop  design  criteria  for  a  packed 
tower,  evaluate  alternative  designs  with  respect  to  key  parameter  selections, 
and  evaluate  the  overall  ecomonic  feasibility  of  packed  tower  aeration. 

For  a  selected  packing  material,  the  suggested  design  procedure  is  as  shown  in 
Table  L4-4.  As  is  often  the  case  with  design,  there  is  more  than  one  solution 
which  will  meet  the  requirements  of  the  process.  Specifically,  a  given  removal 
of  a  selected  compound  can  be  accomplished  at  any  number  of  air  to  liquid 
ratios  and  at  a  variety  of  liquid  loading  rates  (tower  diameters),  with  total 
tower  height  varying  for  each  case  as  required.  The  optimum  design  will  be 
that  with  least  total  cost  (capital  plus  operating  costs),  and  is  best  determined 
by  evaluating  a  range  of  values  for  key  parameters.  The  key  parameters  to  be 
selected  are  the  air  to  liquid  ratio  (which  corresponds  to  the  stripping  factor, 
R),  and  the  air  pressure  drop  (Ah),  as  indicated  in  Table  1.4-4.  With  experience 
and  judgment,  appropriate  ranges  for  both  R  and  Ah  can  be  developed  for 
selected  packings  and  are  largely  independent  of  the  compound  under 
evaluation.  Optimum  design  is  then  determined  by  following  the  suggested 
design  procedure  for  the  range  of  selected  choices  and  the  specific  conditions 
at  hand,  and  comparing  costs. 

When  several  trace  volatile  contaminants  are  present,  the  design  procedure 
should  be  carried  out  for  each.  Final  design  criteria  will  be  based  on  the 
compound  whose  effluent  standard  is  most  difficult  to  achieve  (Kavanaugh  and 
ItoMsell,  1981). 


1-4-10 


TABLE  L4-4 

SUGGESTED  DESIGN  PROCESS 


Packed  Tower  Aeration 


vv 


Packed  Tower  Aeration 


.v 


The  final  step  in  the  design  procedure  is  to  compute  the  capital  costs  for  the 
required  packing  height  and  volume  as  well  as  the  operating  costs  associated 
with  liquid  pumping  to  tower  height  Z  and  air  flow  through  the  required  depth 
of  packing  at  a  headloss  of  Ah.  Optimum  design  is  determined  by  following  the 
suggested  design  procedure  for  the  range  of  stripping  factors  and  pressure  drops 
selected  and  comparing  results. 

DESIGN  OPTIMIZATION 

Results  from  the  pilot  work  conducted  at  the  EEWTP  have  been  applied  to  a 
hypothetical  full  scale  application  in  order  to  determine  the  optimum  design  for 
a  selected  scenario.  The  given  requirements  for  this  hypothetical  situation  are 
as  follows: 

Flow:  3,785  m^/day  (100  MGD) 

Contaminant:  Chloroform  (CHCI3) 

Influent  Concentration:  1,500  ug/L 
Effluent  Concentration:  50  ug/L 


A  design  temperature  of  Z0°C  was  assumed.  Performance  at  other  temperatures 
has  been  evaluated,  assuming  proper  adjustment  to  the  Henry's  constant  (Table 
1.4-2),  as  well  as  to  liquid  viscosity,  liquid  density,  and  molecular  diffusivity. 
The  results  indicate  that  removals  will  drop  to  ninety  percent  at  a  minimum 
modeled  temperature  of  6°C. 

Rapid  evaluation  of  alternative  designs  was  achieved  through  the  use  of 
computerized  versions  of  both  the  Sherwood-Hollaway  correlation  and  the  design 
model  previously  presented.  Coefficients  for  the  correlation  were  those 
generated  from  the  pilot  work  (  a  =  698  and  n  =  0.55).  Thirty  different  feasible 
designs  were  evaluated,  representing  stripping  factors  between  two  and  forty, 
and  pressure  drops  between  50  N/m^-m  (0.062  inches  of  water/foot)  and 
400  N/m^-m  (0.49  inches  of  water/foot).  The  generalized  findings  are  discussed 
below. 

Tower  Volume 


The  total  volume  of  packing  material  in  a  tower  aeration  system  is  a  product  of 
the  height  of  the  tower(s)  and  the  total  cross  sectional  area.  Because  this 
parameter  bears  directly  upon  the  system's  capital  cost,  it  is  informative  to 
observe  how  it  is  affected  by  the  selection  of  criteria  for  design.  In  Figure  1.4-7, 
lines  of  constant  tower  packing  volume  (volume  isopleths)  are  shown  against  axis 
of  two  independent  variables:  stripping  factor  (R),  and  air  pressure  loss  (Ah, 
pressure  drop  per  foot  of  packing). 

From  Figure  1.4-7,  it  can  be  observed  that,  for  any  selected  value  of  P,  an 
increase  in  allowable  air  pressure  drop  will  result  in  a  decreased  total  packing 
volume.  Increases  in  allowable  pressure  drop  at  a  constant  air  to  liquid  ratio 
permit  higher  gas  and  liquid  loading  rates, or  reduced  tower  area.  With  respect 
to  tower  height,  the  number  of  transfer  units  (NTU)  does  not  vary  since  the 
stripping  factor  is  constant.  HTU  increases  only  slightly  (equation  4),  since 
mass  transfer  is  improved  at  the  higher  liquid  rates  (Figure  1.4-5).  Overall,  the 
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total  packing  volume  requirement  is  reduced  with  higher  unit  pressure  drop. 
Tower  volume  can  thus  he  decreased  by  operating  at  higher  loading  rates  and 
pressure  drops,  within  the  constraints  of  not  flooding  the  tower.  The  trade-off, 
however,  is  in  the  blower  power  costs  of  the  additional  pressure  requirements, 
as  discussed  in  the  following  section. 

Variation  of  stripping  factors  for  a  constant  selection  of  air  pressure  drop  is 
illustrated  by  the  dashed  line  in  Figure  1.4-7.  In  this  case,  increasing  R  is 
associated  with  increasing  removal  efficiency  and  a  reduction  in  tower  height. 
Essentially,  NTU  decreases  with  increasing  R  in  accordance  with  equation  2. 
At  the  same  time,  however,  increasing  the  air  to  liquid  ratio  at  constant 
pressure  drop  requires  that  the  liquid  loading  rate  be  reduced.  This  is 
accomplished  by  pumping  the  required  flow  through  larger  cross-sectional  area. 
As  illustrated  in  Figure  L4-7,  increases  in  R  above  three  or  four  result  in  a  net 
increase  in  tower  volume  indicating  that  reductions  in  tower  height  are  more 
than  offset  by  increases  in  area.  At  lower  R  values,  NTU  is  very  sensitive  to  R, 
and  decreases  in  tower  height  are  sufficiently  large  to  outweigh  the  associated 
increases  in  area.  Thus,  the  optimum  value  of  R,  with  respect  to  tower  volume, 
lies  between  three  and  four  for  the  case  studied. 

Operating  Horsepower 

Just  as  packing  volume  is  related  to  capital  cost,  brake  horsepowers  for  air 
blowers  and  water  pumps  will  largely  control  the  operational  costs  of  packed 
tower  aeration  systems.  Figure  1.4-8  shows  isopleths  for  total  horsepower 
requirement  as  a  function  of  the  same  two  independent  variables  used  in  Figure 
L4~7.  Blower  horsepower  was  assumed  using  the  standard  equation  for 
adiabatic  compression:44 

where  w  =  air  flow,  lb/sec;  R  =  gas  constant,  53.5;  T  =  absolute  inlet 
temperature,  °R;  P.  =  absolute  inlet  pressure,  psia;  Pout  =  absolute  outlet 
pressure,  psia;  n  =  a  constant  of  0.283  for  air;  e  =  compressor  efficiency). 
Blower  efficiency  was  assumed  at  seventy  percent.  Pumping  horsepower  was 
based  upon  pumping  the  entire  flow  to  the  height  of  the  tower  packing  and  at  an 
efficiency  of  eighty  percent. 

As  expected,  total  horsepower  increases  with  increases  in  tower  pressure  drop 
criteria.  At  a  given  air  to  liquid  ratio,  gas  flow  rate  is  fixed;  increased  pressure 
requirements  at  higher  headlosses  will  lead  directly  to  increases  in  horsepower. 
Modest  increases  in  tower  height  at  the  higher  pressure  drops  (higher  surface 
loading  rates)  further  increase  the  required  blower  outlet  pressure  and  also 
raise  the  horsepower  requirements  for  liquid  pumping.  The  overall  increase  in 
horsepower  with  pressure  drop  is  thus  substantial,  as  indicated  in  Figure  1.4-8. 

For  a  constant  air  pressure  drop,  variations  in  stripping  factor  affect  total 
horsepower  in  much  the  same  way  as  they  affect  packing  volume.  For  R  less 
than  four,  increasing  R  leads  to  a  drop  in  total  horsepower  due  to  dramatic 
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reductions  in  tower  height.  As  R  increases,  however,  the  total  gas  flow  is 
increasing  relative  to  the  fixed  liquid  flow  requirement.  This  increased  gas 
flow  causes  increased  power  requirements  which,  above  a  certain  value  of  R, 
more  than  offset  the  power  reductions  associated  with  reduced  tower  height. 
With  a  constant  pressure  drop  of  325  N/m^-m  (0.40  inches  H^O/ft)  the 
minimum  operating  horsepower  is  shown  to  occur  at  an  R  value  of  about  five. 
This  is  illustrated  by  the  dashed  line  in  Figure  1.4-8.  hi  general,  the  optimum 
stripping  factor,  with  respect  to  total  operating  horsepower,  lies  somewhere 
between  five  and  ten  for  the  situation  studied. 

Total  Cost 


Figures  L4-7  and  L4-8  indicate  that  the  optimum  design  conditions  with  respect 
to  tower  volume  (or  capital  cost)  and  brake  horsepower  (or  operational  costs) 
are  not  the  same.  In  order  to  determine  the  "true”  optimum  design,  it  is 
therefore  necessary  to  evaluate  the  effect  of  the  design  criteria  on  overall 
cost.  Ideally,  complete  cost  estimates  would  be  conducted  at  each  feasible 
design.  It  is  more  practical,  however,  to  conduct  first  a  less  refined  evaluation 
of  relative  costs,  and  then  to  conduct  more  detailed  estimates  of  those 
alternatives  which  appear  most  promising.  As  a  preliminary  means  of  evalua¬ 
ting  relative  costs  for  the  hypothetical  situation  under  study,  the  following 
assumptions  were  made: 

1.  Capital  costs  were  amortized  over  a  20-year  life  and  with  an  assumed 
interest  rate  of  eight  percent. 

2.  Many  capital  costs  associated  with  a  complete  process,  such  as  liquid 
clearwells,  liquid  piping,  and  electrical  work,  were  assumed  to  be  relatively 
constant  between  alternative  designs  for  the  given  flow  rate. 

3.  Of  those  capital  costs  which  vary  considerably  between  designs,  such  as  for 
packing  material,  tower  structure,  tower  internals,  blowers,  and  pumping 
equipment,  cost  estimates  were  made.  Manufacturer's  cost  information 
was  obtained  and  cost  curves  were  developed  for  equipment  items,  based 
on  appropriate  criteria.  For  example,  costs  for  packing  and  tower  internals 
were  related  to  tower  volume;  tower  structural  cost  was  related  to  shell 
surface  area;  and  pump  costs  were  related  to  flow  and  tower  height.  For 
the  purposes  of  the  optimization  discussed  here,  an  assumption  of 
$25/cubic  foot  of  packing  was  made. 

This  cost  is  intended  only  to  represent  relative  costs  for  those  items  which 
vary  between  designs  and  is  not  intended  to  represent  total  capital  costs 
for  the  packed  aeration  process. 

4.  As  with  capital  costs,  many  operational  and  maintenance  costs,  such  as 
labor  requirements  and  general  maintenance,  were  assumed  to  be  constant 
between  alternative  designs. 
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5.  The  only  operational  costs  assumed  to  vary  between  designs  were  pumping 
costs  and  blower  costs,  both  of  which  are  measured  in  terms  of  horsepower 
requirements.  For  the  study  discussed  here,  power  costs  were  estimated  at 
$0.07/kw-hr. 

Using  the  assumptions  cited  above,  it  was  possible  to  normalize  the  findings 
shown  in  Figures  L4-7  and  1.4-8  to  the  common  denominator  of  annualized  cost 
for  the  associated  volume  and  power  requirements.  Lines  of  constant  relative 
cost,  in  cents  per  thousand  gallons,  are  shown  in  Figure  L4-9  against  the  same 
two  independent  variables:  stripping  factor  and  air  pressure  drop.  This  cost  is 
intended  only  to  represent'  relative  costs  of  the  stripping  process,  and  that  site 
work,  excavation,  tower  foundation,  yard  piping,  clearwells,  engineering,  and 
administration  costs  are  not  included. 

As  indicated  in  Figure  L4-9,  the  optimum  design  for  the  example  situation  lies 
at  a  stripping  factor  of  five  and  a  design  headloss  of  less  than  0.06  in-H20/ft. 
For  96.6  percent  chloroform  removal  using  1-inch  Super-intalox  saddles,  the 
optimum  air  to  liquid  ratio  is  approximately  39:1  (volume:volume).  The 
headloss  requirements  require  that  the  liquid  loading  rate  be  kept  at  less  than 
18  gpm/ft^.  With  this  loading  rate,  the  required  packing  depth  is  calculated  to 
be  17.5  ft.  This  tower  design  would  yield  theoretical  removals  of  CCI4,  PCE 
and  TCE  of  97.5  percent,  97.0  percent,  and  97.4  percent,  respectively.  If  the 
cited  removals  were  required  for  design,  however,  the  tower  height  would  have 
to  be  adjusted  to  provide  a  predetermined  factor  of  safety,  based  on  confidence 
limits  about  the  calculated  height  of  a  transfer  unit. 

The  results  indicate  the  strong  influence  of  operating  costs  on  optimum  design 
conditions.  Sensitivity  analysis  indicates  that  the  relative  cost  of  power  would 
have  to  decrease  by  almost  eight  times  before  headlosses  above  0.06  in-HzO/ft 
become  justified.  Care  should,  therefore,  be  taken  that  the  tower  diameter(s) 
be  designed  sufficiently  large  to  ensure  low  headloss,  and  air  flow  should  not  be 
higher  than  necessary  to  meet  the  optimum  stripping  factor.  It  should  also  be 
noted  that  treatment  costs  increase  rapidly  for  very  low  stripping  factors,  as 
the  tower  height  increases  dramatically  to  accomplish  comparable  removal. 

SUMMARY 

An  air  stripping  design  model  has  been  applied  to  results  from  pilot  studies 
conducted  at  the  EEWTP,  and  design  criteria  for  a  packed  tower  have  been 
generated.  These  design  criteria  represent  the  optimum  tower  design  for 
achieving  97  percent  chloroform  removal  at  Z0°C.  This  design  will  achieve 
equal  or  better  removals  of  PCE,  TCE,  carbon  tetrachloride  and  other  highly 
volatile  SOCs.  Under  extreme  cold  water  conditions  (6°C),  removal  can  be 
expected  to  drop  off  to  ninety  percent  for  chloroform,  with  similar  reductions 
for  other  compounds. 

Results  of  the  pilot  run  evaluation  and  tower  design  are  summarized  below. 

1.  Linear  plots  of  NTU  versus  packing  depth  were  generally  quite  effective  in 
isolating  pilot  tower  end  effects  and  determining  mass  transfer  coef¬ 
ficients. 
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2.  Mass  transfer  coefficients  generally  increased  with  liquid  loading  rate,  as 
anticipated.  For  all  compounds  except  bromoform,  the  Sherwood-Hollaway 
correlation  provided  a  reasonably  good  means  of  relating  mass  transfer  to 
liquid  loading  rate.  Because  of  lower  stripping  factors,  the  results  for 
bromoform  were  less  certain,  but  seemed  to  show  a  poor  fit  to  the 
correlation.  Because  the  correlation  does  not  account  for  gas-phase 
resistance  to  mass  transfer,  there  is  some  possibility  that  it  may  not  be 
appropriate  for  bromoform,  which  is  the  least  volatile  of  the  compounds 
studied.  At  the  experimental  conditions  of  this  study,  it  was  not  possible 
to  either  confirm  or  disprove  this  hypothesis. 

Because  of  uncertainties  in  determination  of  Henry's  constants,  confidence 
in  design  predictions  based  on  pilot  study  extrapolations  are  decreased  at 
very  low  stripping  factors  (below  two).  The  lower  the  stripping  factor 
selected  for  design,  the  more  important  it  becomes  to  develop  accurate 
removal  information  through  pilot  operation  at  the  specific  conditions  of 
design.  Designs  at  stripping  factors  below  two  are  not  recommended. 

3.  There  is  an  optimum  tower  design  for  any  given  application.  For  the 
application  demonstrated  here,  the  optimum  design  is  at  low  tower 
pressure  drops  0.06  in-H20/ft  and  at  a  stripping  factor  of  approximately 
five.  Operating  costs  dominated  the  selection.  In  general,  appropriate 
stripping  factors  will  lie  between  three  and  ten.  Optimum  pressure  drops 
will  generally  be  in  the  range  of  0.012  to  0.06  in-H20/ft,  with  lower 
pressure  drops  indicated  with  increasing  costs  for  energy. 
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BACKGROUND 


INTRODUCTION 

Reverse  osmosis  is  one  of  several  membrane  processes  finding  increased  use  in 
the  water  and  wastewater  treatment  industry.  Considerable  advances  in 
membrane  technology  over  the  last  decade  have  made  reverse  osmosis  one  of 
the  most  economical  means  of  large  scale  demineralization  of  brackish  and  high 
salinity  waters.  The  process  is  also  being  used  more  frequently  for  treatment 
of  waste  streams,  chemical  recovery  and  for  preparation  of  ultrapure  water  for 
industrial  applications. 

The  reverse  osmosis  unit  was  installed  at  the  EEWTP  to  demonstrate  the 
demineralization  of  a  potentially  high  TDS  raw  water  source.  However,  the 
process  offered  a  number  of  other  potential  advantages,  such  as  removal  of 
natural  and  synthetic  organic  chemicals,  trace  metals,  microorganisms,  and 
inorganic  salts,  including  sodium,  nitrate,  and  ammonia.  These  potential 
process  advantages  may  make  reverse  osmosis  a  viable  process  alternative  for 
treating  a  contaminated  source.  Reverse  osmosis  is  particularly  attractive  if 
revised  modeling  projections  or  changes  in  Blue  Plains  operation  should  indicate 
a  greater  need  for  removal  of  dissolved  inorganic  compound. 

OBJECTIVES 

The  objectives  of  the  EEWTP  reverse  osmosis  study  were  two-fold:  l)to 
operate  the  7  gpm  sidestream  system  and  develop  baseline  operating  and  water 
quality  data  necessary  to  evaluate  its  potential  as  an  alternative  advanced 
water  treatment  process,  and  2)  to  determine  the  feasibility  of  reverse  osmosis 
for  removal  of  specific  undesirable  ionic  species  such  as  nitrate  and  sodium  in 
the  event  that  such  removal  is  required  for  the  full  scale  estuary  plant. 


APPROACH 


THEORY 


Reverse  osmosis  is  the  process  of  removing  dissolved  solids  from  solution  by 
forcing  the  water,  under  pressure,  through  a  semipermeable  membrane.  The 
membrane  allows  the  passage  of  water  from  the  solution,  but  rejects  most 
larger  molecules  and  ionic  materials.  Conceptually,  reverse  osmosis  may  be 
thought  of  as  an  analogous  process  to  ultrafiltration.  However,  additional 
membrane  transport  mechanisms,  many  of  which  are  not  understood,  contribute 
to  removal. 
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The  pressure  required  to  permit  passage  oi  water  through  a  membrane  is  a 
function  of  the  osmotic  pressure  of  the  solution,  which  in  turn  is  a  function  of 
the  solute  concentration.  By  definition,  osmotic  pressure  is  the  pressure 
required  to  prevent  the  passage  of  a  low  concentration  solvent  through  a 
membrane  to  the  side  of  higher  concentraion.  In  order  to  reverse  this  natural 
phenomenon,  a  pressure  greater  than  the  osmotic  pressure  must  be  applied  to 
the  high  concentration  side  of  the  membrane  before  any  flow  through  the 
membrane  in  a  reverse  direction  will  occur.  For  example,  seawater  has  an 
osmotic  pressure  of  approximately  400  psi.  hi  order  to  get  any  flow  to  pass 
through  the  membrane  from  the  seawater  to  the  freshwater  side,  a  pressure  in 
excess  of  400  psi  must  be  applied  to  the  seawater.  (Membrane  properties  also 
affect  flow  requiring  that  the  applied  pressure  be  greater  than  the  osmotic 
pressure.)  The  higher  the  applied  pressure,  the  greater  the  flow  and  salt 
refection.  Reverse  osmosis  demineralization  of  seawater  requires  pressures  on 
the  order  of  1,000  psi  or  greater.  Fresh  or  brackish  waters  have  considerably 
less  osmotic  pressure  to  overcome  and,  hence,  may  be  operated  at  more 
economical  operating  pressures.  As  a  general  rule,  the  osmotic  pressure 
increases  by  about  10  psi  for  every  1000  mg/L,  TDS. 

EXPERIMENTAL  PLAN 

In  order  to  evaluate  the  feasibility  of  using  reverse  osmosis  as  an  alternative 
process  and  obtain  sufficient  data  to  characterize  product  and  reject  water 
quality,  a  two  and  one-half  month  study  of  the  7  gpm  sidestream  reverse 
osmosis  unit  was  conducted.  The  results  of  this  study,  as  well  as  background 
information  on  the  reverse  osmosis  system  and  testing  program,  are  presented 
below. 

METHODS 

Reverse  Osmosis  System 

The  EEWTP  reverse  osmosis  system  was  a  skid  mounted  package  unit  consisting 
of  an  acid  feed  system,  prefiltration  unit,  multiple  stage  high  pressure  feed 
pump  and  seven  DuPont  B-9  Polyamide  hollow  fiber  reverse  osmosis  modules  or 
permeators.  Instrumentation  for  continuous  monitoring  of  pH,  electrical 
conductivity  and  automatic  fault  shutdown  was  also  included.  A  sodium 
hexametaphosphate  feed  system  was  installed  prior  to  start-up  of  the  unit. 
Details  concerning  equipment,  performance  criteria  and  membrane  specifica¬ 
tions  can  be  found  in  Table  L5-1.  Figure  1.5-1  is  a  schematic  of  the  reverse 
osmosis  system. 

Operations 

The  reverse  osmosis  system  was  operated  for  approximately  eighty  days,  from 
mid  December  1982  to  early  March  1983.  A  summary  of  the  operating 
conditions  used  during  this  study  is  presented  in  Table  1.5-2.  Details  concerning 
operation  of  the  system  are  presented  below. 

Module  Configuration.  As  outlined  in  Table  1.5-2,  a  three  stage  permeator 
configuration  was  used  during  the  study  which  yielded  an  approximate  product 
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TABLE  1.5-1 

REVERSE  OSMOSIS  SYSTEM  DESIGN  CRITERIA 
AND  EQUIPMENT  SPECIFICATIONS 


General  Perform  snce  Criteria 

Design  Feed  Flow 

Minimum  Product  Water  Recovery 

Minimum  Salt  Rejection 
Operating  Pressure 
Max 

Operating 
Temperature  Range 
pH  Range 

Reverse  Osmosis  System  Equipment 

Acid  Feed  System 

H2SO4  Dilution  Tanks 
Number 
Capacity 
Pump 
Type 
Capacity 

Sodium  Hexametaphosphate 
Dilution  tank 
Number 
Capacity 
Pump 
Type 
Capacity 

Pre  Filtration  System 
Type 

High  Pressure  Feed  Pump 
Type 

Capacity  0  305  m  (1000  ft)  TDH 
Motor  Power 
Membrane  Modules 
Number 

Membrane  Type 
Membrane  Configuration 
Shell  Dimensions 


Shell  Material 

Initial  Product  Water  Capacity 
Salt  Passage 


0.44  1/s  (7.0  gpm) 
75%  @  10°C, 

3450  kPa  (500  psig) 
90% 

4,140  kPa  (600  psig) 
2,760  kPa  (400  psig) 
1.7  to  32°C 
4  to  11 


2  (1  standby) 

190  1  (50  gal) 

Positive  Displacement 
26  ml/s  (25  gph) 


1 

95  L  (25  gal) 

Positive  Displacement 

1.6  ml/s  (1.5  gph) 

10  micron  wound  fiber 
cartridge 

Multiple  State 
Centrifugal 
0.54  L/s  (8.5  gpm) 

5.6  kW  (7.5  hp) 

7 

B-9 

Hollow  Fiber 
13.3  cm  ODxll.7  cm 
IDx63.5  cm 
(5  1/4"  OD  x  4  5/8"  ID 
x  25") 

Filament-wound 
Fiberglass  Epoxy 
0.092  L/s  (1.46  gpm) 
<10% 
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TABLE  L5-1  (Continued) 

REVERSE  OSMOSIS  SYSTEM  DESIGN  CRITERIA 
AND  EQUIPMENT  SPECIFICATIONS 


Rated  Operating  Pressure 
Temperature  Range 
pH  Range,  continuous  exposure 
Minimum  Concentrate  Rate 
Maximum  Concentrate  Rate 
Clean-In-Place  System 

Cleaning  Solution  Batch  Tank 
Capacity 

Cleaning  Solution  Recycle  Pump 
Type 

Motor  Power  - 


2760  kPa  (400  psig) 
1.7  to  32°C 
4  to  11 

0.07  L/s  (1.11  gpm) 
0.21  L/s  (3.33  gpm) 


284  L  (75  gal) 

Centrifugal 
2.2  kW  (3  hp) 
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TABLE  1.5-2 

REVERSE  OSMOSIS  SYSTEM  OPERATING  CONDITIONS 
System  Configuration 


Approximate  Product  Recovery  75% 

Staging 

Number  3 

Modules  per  Stage 

Stage  1  4 

Stage  2  2 

Stage  3  1 


Feed  Water  Source 


Line  Clarified  and  Gravity  Filtered  Blend  of  Nitrified  WWTP  Effluent  and 
Potomac  Estuary  Water 

Turbidity  (TYP)  0.2  NTU 

Hardness  200  -  CaC03 


Pretreatment 


pH  Control 

Feed  Water  Target 
Prefiltration 

Scale  Inhibitor 
Type 

Dose  Range 


6.0  with  diluted  H2SO4 
10  Micron  Wound 
Catridge 

Sodium 

Hexametaphosphate 
5  to  10  mg/L 


Typical  System  Operating  Conditions 

0.44  L/s  (7.0  gpm) 
0.11  L/s  (1.75  gpm) 
Variable 

2,410  kPa  (350  psig) 


Feed  Flow 
Reject  Flow 
Product  Flow 

Operating  Pressure  (1st  Stage  Feed) 


Post  Treatment 
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recovery  factor  of  75  percent.  The  reverse  osmosis  feed  was  introduced  into 
four  first  stage  permeators;  the  reject  from  these  was  fed  into  the  two  second 
stage  permeators  and  the  second  stage  reject  served  as  the  feed  to  the  third 
stage  permeator.  The  highly  concentrated  third  stage  reject  was  then  piped  to 
a  sanitary  sewer.  Product  water  from  each  of  the  three  stages  was  blended. 

Feed  Water  Source.  The  feed  to  the  reverse  osmosis  system  was  a  lime 
clarified  and  filtered  process  water.  The  feed  was  piped  to  the  reverse  osmosis 
unit  from  the  high  pressure  feed  line  to  the  GAC  columns  (gravity  filter 
effluent).  Flow  to  the  reverse  osmosis  unit  was  not  interrupted  for  any 
significant  time  period  during  the  study.  However,  the  nitrified  effluent  source 
was  out  of  service  for  the  first  twenty  three  days  of  February  1983.  Water 
quality  data  on  the  reverse  osmosis  system  feed  is  presented  below  in  the 
"Performance"  section. 


Pretreatment.  Reverse  osmosis  membranes  are  susceptible  to  scaling  and 
fouling  by  colloids,  metal  oxides  and  microorganisms  and,  therefore,  proper 
treatment  of  the  feed  water  is  required.  To  inhibit  scale  and  metal  oxide 
formation,  the  pH  of  the  feed  water  was  reduced  to  6.0  with  dilute  sulfuric 
acid,  and  sodium  hexametaphosphate,  a  complexing  agent,  was  added  at  10 
mg/L.  Suspended  particulates  in  the  feed  flow  were  removed  by  a  10  tm  wound 
fiber  cartridge  filtration  unit.  The  prefilter  units  performed  exceptionally  and 
cartridges  did  not  require  changing  throughout  the  entire  study  period. 

System  Operating  Conditions.  Because  examination  of  water  quality  was  the 


goal  of  the  study  (as  opposed  to  optimizing  water  production),  the  unit  was 
operated  at  a  constant  first  stage  feed  pressure  of  350  psi  and  a  constant  reject 
flowrate  of  1.75  gpm.  Plant  operators  maintained  the  proper  operating 
conditions  and  recorded  specified  operating  data  every  two  hours. 

Post-Treatment.  Post-treatment  of  product  water  was  not  practiced  during  the 
study  period.  However,  in  full-scale,  some  post-treatment  would  be  necessary 
to  reduce  the  corrosiveness  of  the  low  pH,  unbuffered  product.  Post-treatment 
requirements  would  include  CO2  removal  by  air  stripping  and  additional  pH 
adjustment  with  lime  or  caustic. 

Membrane  Cleaning  System.  The  reverse  osmosis  system  did  not  operate  long 


enough  to  require  membrane  cleaning.  The  pretreatment  systems  apparently 
preconditioned  the  water  sufficiently  to  prevent  chemical  and  microbiological 
fouling  problems  for  the  80  day  duration  of  the  study. 

Sampling  Program.  The  reverse  osmosis  sampling  program  schedule  is  pre¬ 
sented  in  Table  1.5-3.  This  table  shows  the  type,  frequency  and  duration  of 
sampling  and  the  locations  sampled.  The  most  intensive  sampling  occurred 
during  the  first  eight  weeks  of  operation  from  mid-December  198Z  through  mid- 
February  1983.  This  was  done  in  an  attempt  to  collect  as  much  data  as  possible 
early  in  the  study  in  case  an  unforeseen  operational  problem  such  as  severe 
membrane  fouling  developed  causing  shutdown  of  the  unit. 
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DISCUSSION  OF  RESULTS 

This  section  describes  the  performance  of  the  reverse  osmosis  system  with 
respect  to  water  quality.  Its  intent  is  to  describe  the  removals  of  a  wide 
variety  of  water  quality  constituents  by  reverse  osmosis  and  to  characterize  the 
concentrated  waste  stream.  Prior  to  discussion  of  water  quality  a  brief 
description  of  water  production  is  provided. 

PRODUCTION 

Reverse  osmosis  membranes  are  temperature  sensitive  and  capacities  are 
directly  proportional  to  the  temperature.  For  example,  if  the  initial  capacity 
of  the  B-9  polyamide  membranes  used  at  the  EEWTP  are  normalized  so  that 
production  at  25°C  equals  unity,  then  capacity  would  range  from  0.55  at  5°C  to 
1.34  at  35°C.  The  effect  of  temperature  on  product  recovery  is  illustrated  in 
Figures  1.5-2  and  L5-3.  These  figures  show  the  correlation  of  percent  of 
product  recovery  and  feed  water  temperature.  As  discussed  previously,  the 
operating  pressure  and  reject  rate  were  constantly  maintained  and  the  product 
flow  was  allowed  to  fluctuate  according  to  temperature.  If,  however,  a 
production  goal  was  the  objective,  pressures  would  have  to  be  increased  in 
proportion  to  the  temperature  change.  This  illustrates  the  fact  that  the  cost  of 
reverse  osmosis  is  dependent  on  water  temperature. 

WATER  QUALITY  PERFORMANCE 

This  section  presents  the  results  of  inorganic,  organic  and  microbiological 
testing  of  the  reverse  osmosis  system.  The  breakdown  of  specific  parameters 
analyzed  are  as  follows: 

Inorganic  Parameters 
Major  cations 
Anions 
Nutrients 
Trace  metals 

Organic  Parameters 

Surrogate  Parameters 

total  organic  carbon  (TOC) 
total  organic  halide  (TOX) 

total  trihalomethane  formation  potential  (THMFP) 

Volatile  organic  compounds,  LLE  fraction 

Microbiological  Parameters 

Standard  plate  count  bacteria  (SPC) 

The  majority  of  the  water  quality  data  is  presented  in  tabular  form.  The 
standard  table  format  includes  the  number  of  samples  collected,  the  number 
above  the  minimum  quantification  limit  and  the  geometric  mean  values  of  the 
feed  and  product  water.  Also  included  is  the  percent  removed  from  feed  to 
product  as  measured  by  the  geometric  mean,  with  the  corresponding  95  percent 
confidence  intervals.  Because  the  reverse  osmosis  reject  flow  represents  a 
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source  of  pollution  which  must  be  dealt  with,  the  geometric  mean  values  of  the 
samples  analyzed  is  also  presented.  In  most  cases,  the  number  of  reject 
samples  analyzed  is  equivalent  to  the  number  of  feed  or  product  analyses. 

Inorganic  Parameters 

Major  Cations,  Anions,  and  Nutrients.  Concentration  and  removal  data  for 
major  cations,  anions,  and  nutrients  is  presented  in  Table  1.5-4.  The  parameters 
of  greatest  concern  in  this  category  are  sodium,  nitrate  and  total  dissolved 
solids.  Removal  of  each  of  these  exceeded  ninety  percent.  The  relatively 
narrow  95  percent  confidence  intervals  indicate  good  removal  reliability. 

Ammonia  was  also  of  special  concern  because  of  full-scale  operating  problems 
with  disinfection,  as  discussed  in  Chapter  7  of  this  report.  These  data  show 
that  ammonia  removal  by  the  polyamide  membranes  was  very  erratic,  and  at 
times  ammonia  was  generated.  This  was  probably  due  to  the  extremely  low 
levels  of  ammonia  in  the  reverse  osmosis  feed.  Levels  at  all  sites  were  less 
than  0.5  mg/L  and  three  of  eight  influent  samples  were  below  the  detection 
limit  of  0.02  mg/L.  At  these  low  concentrations  it  is  difficult  to  assess  removal 
and  impossible  to  define  reliability. 

Electroconductivity.  Electroconductivity  (EC)  is  a  measure  of  the  total 
dissolved  solids  content  in  water  and,  therefore,  is  often  used  as  a  surrogate 
parameter  for  TDS.  Electroconductivity  was  monitored  continuously  by  instru¬ 
mentation  included  with  the  reverse  osmosis  package  and  by  duly  grab  samples. 
Figure  L5-4  shows  the  feed  and  product  EC  concentrations,  and  Figure  1.5-5 
shows  the  percent  rejection  of  the  electroconductiv4ty*m  the  reverse  osmosis 
feed.  The  average  concentration  of  electrical  conductivity  in  the  feed,  product 
and  reject  were  485,  25  and  1,550  ixnhos,  respectively. 

Trace  Metals.  Trace  metal  removal  data  is  presented  in  Table  1.5-5.  The 
concentrations  of  trace  metals  in  the  reverse  osmosis  feed  were  extremely  low 
due  to  prior  sedimentation  and  filtration  under  the  lime  mode.  Arsenic, 
cadmium,  lead,  mercury,  silver  and  titanium  were  below  their  respective 
detection  limits  in  the  reverse  osmosis  feed  water.  At  these  low  concentrations 
and  with  so  few  samples  detected,  removal  and  reliability  could  not  be  assessed. 

Organic  Parameters 

Total  Organic  Carbon.  Over  eighty  percent  removal  of  TOC  was  observed 
during  the  study.  As  shown  in  Table  1.5-6,  geometric  mean  values  in  the  feed 
and  product  water  were  3.03  and  0.59  mg/L-C,  respectively.  The  95  percent 
confidence  interval  illustrates  that  TOC  removal  was  consistent.  The  geo¬ 
metric  mean  TOC  value  of  the  reject  was  8.72  mg/L.  Figure  1.5-6  shows  a  time 
series  plot  of  TOC  in  the  reverse  osmosis  feed  end  product.  The  decrease  in 
feed  water  TOC  after  day  forty  of  operation  corresponds  to  the  time  when  the 
nitrified  effluent  was  out  of  service  and  all  plant  flow  was  from  the  estuary. 
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ELECTROCONDUCTIVITY  IN 
REVERSE  OSMOSIS  FEED  AND  PRODUCT 
FIGURE  I.  5-4 
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ELECTROCONDUCTIVITY  -  %  REJECTION 
FIGURE  I.  5-5 
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Total  Organic  Halide.  Total  organic  halide  (TOX)  is  a  surrogate  parameter  used 
to  assess  the  concentration  of  halogenated  organics  in  water.  TOX  removal  is 
also  summarized  in  Table  1.5-6.  The  results  indicate  that  TOX  was  reduced 
below  the  detection  limit  of  3.9  yg/L-Cl  is  all  but  one  of  the  14  product  water 
samples.  This  implies  that  most  of  the  halogenated  organics  in  the  process 
water  were  of  high  molecular  weight  possibly  exceeding  200,  the  manufacturer's 
cited  molecular  weight  for  rejection  of  organics  by  reverse  osmosis. 

Trihalomethane  Formation  Potential  (THMFP).  The  results  of  several  THMFP 
tests  are  presented  in  Table  L5-7.  The  data  show  that  the  reverse  osmosis 
system  was  capable  of  removing  most  of  the  THM  precursor  material  present  in 
the  feed  water.  Terminal  THM  levels  in  the  reverse  osmosis  product  were 
slightly  over  3  yg/L,  whereeas  seven  day  THM  values  of  the  feed  water  were  in 
excess  of  100yg/L.  Figure  1.5-7  illustrates  the  results  of  the  THMFP  tests. 

The  THMFP  tests  were  conducted  at  25°C  and  a  free  chlorine  residual  was 
maintained  throughout  the  test  period.  The  pH  of  the  test  samples  was  not 
adjusted  and  ranged  from  5.0  to  8.0.  Details  concerning  the  testing  protocol 
can  be  found  in  Section  8  of  this  appendix. 

Volatile  Organic  Compounds  -  LLE  Fraction.  Table  1.5-8  summarizes  the 
results  of  analyses  performed  for  volatile  organic  compounds  at  the  three 
reverse  osmosis  sampling  sites.  Significant  removals  of  chloroform  and 
t etrachlor oe thene  were  observed. 


Microbiolos 


Table  1.5-9  presents  the  results  of  approximately  twenty-five  Standard  Plate 
Count  Bacteria  (SPC)  assays  conducted  on  feed,  product  and  reject  water 
samples.  The  data  show  that  approximately  fifty  percent  removal  through  the 
unit  was  consistently  achieved. 


No  disinfection  was  used  before  or  after  reverse  osmosis  treatment  and 
biological  fouling  was  not  observed  during  operation. 
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TABLE  1.5-6 

REVERSE  OSMOSIS 
TOC  AND  TOX  SUMMARY 

TOC 

(mg/L-C) 


RO  Feed 
Number 

Number  Quantified 
Geometric  Mean 

RO  Product 
Number 

Number  Quantified 
Geometric  Mean 

Percent  Removal 
Baaed  on  Geometric  Mean 
Lower  95%  Cl 
Upper  95%  Cl 

RO  Reject  Water 


Not  Calculated 
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TABLE  1.5-7 

SUMMARY  OF  REVERSE  OSMOSIS  TOTAL  TRIHALOMETHANE  FORMATION 

POTENTIAL  TESTING 


Initial 

Day  1 

Day  4 

Day  7 

Statistic 

TTHMS 

TTHMS 

TTHMS 

TTHMS 

R.O.  Feed 

N1 

Arithmetic 

7 

4 

3 

7 

Mean  (Mg/L) 

2.1 

58 

83 

105 

Std.  Dev.  (ug/L) 

1.07 

11.7 

20.8 

16.7 

R.O.  Product 

N 

Arithmetic 

6 

4 

3 

7 

Mean  (Mg/L) 

1.1 

3.3 

3.1 

3.1 

Std.  Dev.  bg/L) 

0.66 

2.15 

0.80 

1.37 

to* 

l.N  =*  Number  of  Samples. 
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TABLE  1.5-9 
REVERSE  OSMOSIS 

STANDARD  PLATE  COUNT  SUMMARY 


RO  Feed 


Number 

27 

Number  Quantified 

27 

Geometric  Mean  (colonies/ml) 

264.8 

RO  Product 

Number 

25 

Number  Quantified 

25 

Geometric  Mean  (colonies/ml) 

118.9 

Percent  Removal 

Based  on  Geometric  Mean 

55.1 

Lower  95%  Cl 

16.9 

Upper  95%  Cl 

75.7 

RO  Reject  Water 

2,501 

CONCLUSIONS  AND  RECOMMENDATIONS 

The  short  term  test  of  the  polyamide  hollow  fiber  RO  process  demonstrated 
that  this  RO  unit  could  effectively  reduce  the  levels  of  most  problem  water 
quality  parameters  to  levels  acceptable  for  human  consumption.  Notably, 
sodium  and  nitrate  levels  were  reduced  below  their  corresponding  recommended 
(sodium)  or  regulated  (nitrate)  MCLs. 

The  process  also  showed  a  marked  effect  on  reduction  of  total  organic  halide,  a 
surrogate  parameter  measuring  the  level  of  some  organic  compounds  of  health 
significance.  Levels  of  this  parameter  were  reduced  below  detection  limits  in 
all  samples. 

No  attempts  were  made  to  address  several  important  design  issues  which  will 
arise  if  the  RO  process  should  be  required  in  a  full-scale  estuary  water 
treatment  plant.  Some  of  these  issues  include: 


Reverse  Osmosis  Study 


•  membrane  life 

•  poet  treatment  for  adjustment  of  pH  and  corrosion  potential 

•  optimum  configuration  of  the  permeator  modules 

•  optimum  operating  pressure 

•  the  effect  of  temperature  on  the  removal  of  individual  parameters 

•  brine  disposal  alternatives 

Based  on  the  results  of  the  monitoring  program,  however,  the  RO  process  is  a 
feasible  unit  process  for  control  of  sodium,  nitrate,  TDS,  and  high  molecular 
weight  organic  compounds,  and  most  other  parameters  of  concern.  The 
polyamide  membranes  did  not  appear  capable  of  controlling  ammonia,  however. 

Should  it  be  necessary  to  use  a  dimeneralization  process  in  the  estuary  water 
treatment  for  control  of  specific  inorganic  contaminants,  the  RO  process  using 
polyamide  fiber  membranes  would  be  a  costly  but  technically  feasible  solution. 
Preliminary  estimates  of  cost  are  provided  in  Chapter  11. 


SECTION  6 


QUALITATIVE  STUDY  OF  COMPOUNDS  ADSORBED 
BY  PLANT-SCALE  GAC  COLUMNS 

BACKGROUND 


INTRODUCTION 

One  of  the  principal  roles  of  the  granular  activated  carbon  columns  at  the 
EEWTP  was  to  provide  a  barrier  against  potential  synthetic  organic  chemicals 
(SOCs)  which  might  be  present  in  the  influent  water  to  the  plant.  There  is 
particular  concern  with  respect  to  the  presence  of  such  compounds  when  the 
source  waters  are  contaminated  with  wastewater,  as  discussed  in  Chapter  1  and 
Chapter  9  (Section  7)  of  this  report.  Monitoring  at  the  EEWTP  for  these  SOCs 
was  conducted  at  the  GAC  influent,  intermediate,  and  GAC  effluent  sites  in  an 
effort  to  evaluate  which  compounds  were  present  in  the  gravity  filter  effluent 
and  how  effectively  they  were  removed  by  the  GAC.  Twenty-four  hour 
composite  samples  were  taken  on  a  biweekly  or  triweekly  basis  (dependent  on 
fraction),  with  the  exception  of  the  seven  compounds  monitored  via  liquid/liquid 
extraction  GC,  which  were  analyzed  twice-a-week. 

In  addition  to  the  general  issue  of  SOCs  which  cannot  be  identified  by  current 
analytical  techniques  (see  Chapter  9),  there  was  some  concern  that  spikes  of 
identifiable  compounds  were  present  in  the  influent  water,  but  not  detected 
with  the  frequency  of  sampling  used.  Also,  there  is  the  probability  that  there 
were  compounds  present  in  low  concentrations  (below  analytical  detection 
limits)  in  the  influent  and  were  being  adsorbed  by  the  GAC  columns  where  they 
were  stored  in  the  carbon  particles. 

OBJECTIVE 

The  objective  of  this  study  was  to  identify  the  SOCs  which  were  adsorbed  onto 
the  lead  and  lag  GAC  columns. 


APPROACH 


EXPERIMENTAL  PLAN 

At  the  end  of  Phase  IA  operation  in  March  1982,  three  carbon  samples  were 
collected  and  shipped  to  the  UNC  laboratory  in  Chapel  Hill.  The  three  samples 
represented  once  regenerated  Hydrodarco  816  lignite  based  carbon,  each  of 
which  had  been  subjected  to  different  degrees  of  usage,  as  listed  below. 
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1.  Unused  single  regeneration. 

2.  Utilized  for  seven  months  in  the  lag  carbon  column  since  regeneration. 

3.  Utilized  for  seven  months  in  the  lead  carbon  column  since  regeneration. 

TOC  removal  after  seven  months  had  dropped  approximately  twenty  percent  at 
apparent  steady  state.  Thus,  the  GAC  was  nearly  exhausted  with  respect  to 
TOC  adsorption. 

METHODS 

The  methods  utilized  for  extraction  and  analysis  of  the  organics  from  the  GAC 
were  developed  by  the  Department  of  Environmental  Sciences  and  Engineering 
at  the  University  of  North  Carolina  (UNC)  at  Chapel  Hill  (Millington,  1982). 
Techniques  using  both  solvent  extraction  and  thermal  desorption  were  applied, 
with  identification  by  GC/F1D  and  GC/MS.  All  compound  identifications  were 
confirmed  by  comparison  of  the  mass  spectra  and  retention  indices  with 
standards  run  on  the  system.  Because  extraction  efficiencies  had  not  been 
determined  at  the  time  of  the  analysis,  quantitation  of  substances  recovered 
was  not  possible.  Further  description  of  the  analytical  techniques  is  provided 
below. 

The  soxhlet  method  requires  a  60  g  sample  of  GAC  and  selected  solvents.  In 
the  soxhlet  method,  a  soxhlet  apparatus  which  contains  a  solvent  and  the  carbon 
sample  is  used  to  extract  the  organic  compounds.  Three  solvents  are  used  in 
the  following  order:  acetone/methylene  chloride/toluene.  Extracts  from  this 
technique  are  concentrated  to  1  ml  using  the  KD  concentration  apparatus  and 
these  concentrates  are  injected  into  the  GC/MS  for  analysis. 

The  thermal  desorption  method  uses  the  Unacon  model  780B  concentrating/in¬ 
letting  system  (envirochen).  A  0.5  g  sample  is  placed  in  a  glass  tube  and 
inserted  into  the  instrument  whereby  it  is  heated  to  300°F  over  a  thirty  minute 
duration  and  desorbed  onto  an  efficient  trap  containing  selective  adsorbants. 
Some  of  the  material  is  then  purged  onto  the  head  of  a  capillary  GC  column 
which  is  connected  directly  to  the  MS  for  analysis. 

DISCUSSION  OF  RESULTS 

The  results  from  the  extraction  and  analysis  of  the  three  carbons  are 
summarized  in  Table  1.6-1.  The  study  was  able  to  isolate  and  identify  twenty- 
six  compounds  in  the  lead  column,  seventeen  of  which  were  also  present  in  the 
lag  carbon  column.  Ten  compounds  were  identified,  which  had  not  been 
previously  found  with  the  analytical  techniques  and  sampling  frequencies 
employed  during  plant  monitoring.  Eight  of  these  were  present  in  the  lag 
column  as  well  as  the  lead. 

It  is  important  to  note  that  the  unused  regenerated  carbon  sample  did  not 
contain  appreciable  amounts  of  substances  besides  those  which  were  accounted 
for  by  the  solvents  themselves,  as  determined  by  analysis  of  blank  solvent 
extraction.  Therefore,  the  compounds  listed  in  Table  1.6-1  are  only  those  seen 
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in  the  used  carbons  which  were  not  in  the  unused  regenerated  carbon.  Some 
peaks  were  seen  in  the  chromatograms  which  could  not  be  identified  by 
comparison  to  standards  or  to  spectra  library.  Copies  of  the  mass  spectra  of 
these  unidentified  compounds  are  provided  in  Figure  1.6-1. 

SUMMARY  AND  CONCLUSIONS 

This  qualitative  study  was  conducted  to  gain  further  understanding  of  the 
nature  of  the  organic  compounds  which  accumulated  on  the  GAC  filter  beds  and 
the  effectiveness  of  GAC  in  removing  organic  pollutants  from  the  influent 
water.  The  results  indicate  that  GAC  was  effective  to  some  degree  in 
removing  at  least  twenty-six  specific  synthetic  organic  chemicals. 

Ten  chemicals  were  identified  which  had  not  been  previously  identified,  either 
tentatively  or  confirmed,  in  the  EEWTP  influent  waters.  The  compounds  were 
most  likely  present  in  concentrations  below  analytical  detection  limits,  and 
were  concentrated  and  stored  over  time  by  the  carbon.  It  is  also  possible, 
however,  that  spikes  of  these  compounds  may  have  passed  through  the  plant 
unnoticed  (i.e.,  not  sampled),  or  that  the  compounds  were  formed  on  the  carbon 
through  reactions  between  compounds  in  the  water  and/or  he  carbon. 

hi  any  event,  it  is  unlikely  that  chronic  doses  of  any  of  the  additional  detected 
compounds  were  sufficiently  high  to  be  of  health  concern  and  the  results  of  this 
study  did  not  alter  the  evaluation  of  EEWTP  finished  water  quality,  as  discussed 
in  Chapter  9* 
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TABLE  1.6-1 

COMPOUNDS1  EXTRACTED  FROM  GRANULAR  ACTIVATED  CARBON  SAMPLES 


Identified  in  Carbon  Samples  Detected  in  EEWTP 
Extracted  Extracted  Sample  Analysis  (Phase  IA) 

from  Lead  From  Lag 

Column  Column  Pre-GAC  Post-GAC 

Compound  Carbon  Carbon  Sites  Sites 


Chloroform 

X1 

X 

X 

X 

Dibromochloromethane 

X 

X 

X 

X 

Bromodichlorome  thane 

X 

X 

X 

X 

Dichloroiodom  e  thane 

X 

X 

X 

X 

Bromoform 

Bromochloroiodo- 

X 

X 

X 

X 

me  thane 

X 

X 

_2 

— 

Tetrachloroethylene 

X 

X 

X 

X 

Chlorobenzene 

Dichlorobenzene 

X 

X 

X 

isomers 

X 

— 

X 

X 

Tri  chlorobenzene 

X 

— 

X 

X 

Kthyl  benzene 

X 

X 

X 

X 

Cj-alkyibensenes 

X 

— 

X 

X 

C^alhylbenzenes 

X 

— 

X 

X 

Bens  aldehyde 

X 

X 

— 

— 

Xylene  isomers 

X 

X 

X 

X 

Creeol  isomer 

X 

X 

— 

— 

Naphthalene 

Dimethytnaphthalene 

X 

X 

X 

X 

Methylnaphthalene 

X 

X 

isomers 

X 

— 

X 

— 

Bensonltrile 

X 

— 

— 

— 

Bensophenone 

X 

— 

— 

— 

Acetophenone 

X 

X 

— 

— 

Tri  butyl  phsphste 
Tris-chloroethyl 

X 

X 

" 

phosphate 

Tris-butoxyethyl 

X 

X 

MM 

phosphate 

X 

X 

— 

— 

Diethyl  phthalate 

X 

— 

X 

X 

p-Tolnenesulphonamide^ 

X 

X 

— 

— 

1.  "X*  indicates  that  the  given  SOC  was  identified  in  the  carbon  sample  at  that  location, 

2.  —  »  SOC  was  not  identified  in  the  carbon  sample  at  this  location. 

3.  Identification  not  confirmed. 

GAC  SPECIAL  STUDY 
SPECTRA  OF  UNIDENTIFIED  COMPOUNDS 
FIGURE  I.  6-1 
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MASS  SPECTRA  OF  UNIDENTIFIED  COMPOUNDS 

FIGURE  I.  6-1 
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MANGANESE  REMOVAL  STUDY 

BACKGROUND 


INTRODUCTION 

Manganese  can  cause  serious  aesthetic  and  operational  problems  in  a  water 
supply  system.  Even  at  concentrations  as  low  as  a  few  hundredths  of  a 
milligram  per  liter,  manganese  can  cause  water  discoloration  and  stain  laundry 
and  plumbing  fixtures.  Within  a  distribution  system,  the  presence  of  manganese 
can  stimulate  growth  of  microorganisms  which  may  ultimately  lead  to  reduced 
pipe  carrying  capacity  and  taste  and  odor  problems.  Because  of  this,  the  U.S. 
EPA  has  established  a  secondary  drinking  water  standard  limiting  the  maximum 
concentration  of  this  metal  to  0.05  mg/L,and  the  American  Water  Works 
Association  has  suggested  a  maximum  manganese  concentration  of  0.01  mg/L  as 
an  ideal  finished  water  quality  goal  (AWWA,  1971). 

Both  sources  of  EEWTP  influent  water  contained  manganese  (Mn).  The  average 
blended  influent  concentration  for  the  entire  two  year  operating  period  was 
0.20  mg/L  and  ranged  from  less  than  0.01  to  1.9  mg/L.  A  substantial  portion  of 
the  manganese  in  the  raw  water  was  removed  by  the  processes  used  in  Phase  LA, 
prior  to  specific  manganese  control  measures.  However,  a  more  reliable 
method  of  removal  was  necessary  as  finished  water  concentrations  during  this 
initial  period  were  often  in  excess  of  the  secondary  standard.  A  special  plant- 
scale  engineering  study  was  undertaken  to  investigate  the  manganese  problem 
and  to  determine  the  most  technically  feasible  and  reliable  methods  for  man¬ 
ganese  removal  within  the  EEWTP. 

OBJECTIVES 

The  objectives  of  the  study  were  as  follows: 

1.  To  select  an  economically  and  technically  feasible  method  of  manganese 
removal  capable  of  reducing  the  plant  effluent  concentration  to  below  the 
0.050  mg/L  Secondary  Maximum  Contaminant  Level  (SMCL)  without 
associated  reductions  in  treatment  performance  or  costly  plant  modifica¬ 
tions. 

2  To  tudy  the  fate  of  manganese  through  the  plant  using  various  processes 
and  operating  conditions  to  determine  removal  mechanisms  and  optimum 
conditions  for  removal. 

3.  To  tentatively  identify  the  species  of  manganese  in  each  influent  source 
and  in  the  various  stages  of  treatment. 
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APPROACH 


THEORY 

There  are  a  number  of  treatment  methods  available  for  manganese  removal. 
Most  involve  oxidation  of  soluble  manganese  (Mn  H)  to  the  insoluble  tetravalent 
form  (Mn  IV)  with  capture  of  the  resultant  precipitate  via  sedimentation  and 
filtration  mechanisms,  or  sorption  and  subsequent  oxidation  of  divalent  man¬ 
ganous  ions  on  media  coated  with  oxides  of  iron  and  manganese. 

hi  many  cases  both  of  these  mechanisms  work  simultaneously.  The  conditions 
that  favor  manganese  oxidation  prior  to  sedimentation  or  filtration  usually 
favor  formation  of  hydrous  manganese  oxides  on  media  to  which  the  water  is 
exposed.  With  almost  any  oxidant,  the  rate  of  manganese  oxidation  increases 
dramatically  with  increasing  pH  (Ficek,  1978).  Commonly  used  oxidants  such  as 
chlorine  and  dissolved  oxygen  usually  require  a  pH  in  excess  of  8.5  and  9.5, 
respectively,  to  be  effective  within  the  time  constraints  of  normal  operation 
(Adams,  I960).  Unfortunately,  operation  in  this  pH  range  can  significantly 
reduce  the  effectiveness  of  TOC  removal  in  the  coagulation  process  when  alum 
is  used  as  the  primary  coagulant.  The  use  of  chlorine  early  in  the  treatment 
process  can  also  lead  to  the  generation  of  undesirable  chlorinated  by-products. 
Stronger  oxidants  such  as  ozone,  chlorine  dioxide  and  potassium  permanganate 
may  oxidise  manganese  rapidly  enough  to  be  effective  in  the  pHs  (6  to  7) 
encountered  during  alum  treatment. 

EXPERIMENTAL  PLAN 

The  plan  formulated  to  meet  the  objective  of  the  manganese  study  consisted  of 
the  following  tasks. 

1.  Review  of  possible  Mn  treatment  alternatives. 

2.  Selection  and  implementation  of  appropriate  alternatives  for  Phase  IA  of 
operation  with  alum  coagulation. 

3.  Bench-scale  testing  to  determine  initial  operating  conditions. 

4.  Alteration  of  process  variables  (application  point,  pH)  to  determine 
impact  on  treatment  efficiency. 

5.  Examination  of  plant  data  during  all  three  operational  phases  (IA,  IB,  HA) 
to  evaluate  the  effectiveness  of  each  process  used  and  to  assess  the 
impact  of  process  changes. 

6.  Speciation  testing  -  Filtration  of  tentative  speciation  composite  samples 
collected  at  key  plant  sites  to  determine  nature  and  tentative  speciation 
of  Mn. 

Selection  of  Alternatives  For  Phase  IA  Mn  Removal 


As  described  above,  most  manganese  removal  processes  involve  oxidation  of 
soluble  manganese  with  mechanical  separation  of  the  resultant  particulate,  or 
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sorption  onto  an  oxide  coated  media  such  as  zeolite,  greensand  or  anthracite 
with  subsequent  oxidation  of  the  absorbed,  reduced  species.  Based  on  a  review 
of  the  literature  and  the  physical  constraints  of  the  plant,  it  was  decided  to  use 
an  oxidant  prior  to  flocculation  and  sedimentation  in  an  attempt  to  form  and 
capture  particulate  manganese  in  the  sedimentation  and  filtration  processes. 
The  oxidants  investigated  for  use  included  chlorine  dioxide,  chlorine  and 
potassium  permanganate  (KMn04)> 

Chlorine  dioxide,  although  a  powerful  oxidant,  was  rejected  because  of  the 
capital  cost  and  problems  associated  with  installing  a  generating  and  feed 
system  and  because  of  potential  toxicity  of  the  chlorite  and  chlorate  ions  which 
are  probable  end  products  of  chlorine  dioxide  treatment  (White,  1978).  Chlorine 
has  a  high  oxidation  potential  and  was  available  at  the  site,  but  required  a  pH 
greater  than  8.0  to  be  effective  in  the  time  available.  Application  of  chlorine 
to  the  influent  water  would  have  also  increased  formation  of  undesirable  by¬ 
products.  For  those  reasons,  chlorine  was  also  rejected.  Dissolved  oxygen  was 
not  considered  because  the  rate  of  (Mn  n)  oxidation  is  too  slow  at  pH  of  less 
than  9.0.  Potassium  permanganate  (KMnO^  has  a  relatively  high  oxidation 
potential  and  oxidizes  manganese  rapidly  over  a  wide  pH  range.  Because  a  feed 
system  was  inexpensive,  simple  to  install  and  operate  and  provided  flexibility, 
KMnC>4  was  selected  as  the  oxidant  for  use  in  Phase  IA. 

Bench-Scale  Testing  of  KMnOa 

Initial  testing  was  performed  to  determine  the  KMn04  demand  of  the  raw 
water.  Tests  indicated  that  the  ultimate  permanganate  demand  of  the  water 
varied  considerably.  For  a  15  minute  permanganate  demand  test,  the  demand 
ranged  between  0.5  and  1.5  mg/L.  Based  on  these  tests,  an  initial  constant 
dosage  of  1  mg/L  was  chosen. 

Another  set  of  bench-scale  tests  was  conducted  to  determine  the  optimum 
application  point  for  the  permanganate.  These  tests  indicated  that  the 
application  of  permanganate  as  far  ahead  of  the  coagulation  process  as  possible 
improved  the  removal  of  the  colloidal  MnOj* 

SPECIATION 

A  special  testing  program  was  begun  in  late  December,  1981,  to  tentatively 
determine  the  manganese  species  at  five  EEWTP  sites.  Special  unacidified,  24 
hour  composite  samples  were  filtered  on-site  through  a  0.1  im  membrane  filter 
and  then  shipped  to  the  off-site  lab  for  analysis  of  Mn  content.  Although  this 
technique  did  not  quantify  speciation  exactly,  it  can  be  assumed  that  any  Mn 
which  passed  through  a  filter  of  such  small  pore  diameter  was  soluble  in  nature. 
The  sites  sampled  included  both  influent  sources,  sedimentation  tank  effluent, 
the  gravity  filter  clearwell  and  the  GAC  clearwell. 

DISCUSSION  OF  RESULTS 

This  section  describes  the  performance  of  the  various  process  combinations 
used  for  manganese  control  during  the  entire  EEWTP  project.  The  two  year 
period  has  been  broken  down  into  nine  discreet  operating  intervals  for 


evaluation  purposes.  Each  interval  represents  a  major  process  or  variable 
change  that  affected  the  fate  of  manganese  through  the  experimental  plant. 


Manganese  in  the  EEWTP  Influent  Source 

Both  EEWTP  raw  water  sources  contained  significant  concentrations  of  man¬ 
ganese.  A  time  series  plot  of  the  manganese  in  the  blended  influent  is 
presented  in  Figure  1.7-1.  Influent  concentration  data  (Table  L7-1)  and 
speciation  data  for  the  raw  EEWTP  water  sources  (Table  1.7-2)  indicate  that  the 
nitrified  effluent  was  usually  the  largest  contributor  of  manganese,  especially 
in  the  winter  months.  The  speciation  data  also  indicate  that  during  the  colder 
months,  the  majority  of  the  manganese  from  the  Blue  Plains  source  was 
unfilterable  and  therefore  probably  soluble  in  nature.  This  is  likely  a  result  of 
that  plant's  use  of  ferric  chloride  and  ferrous  sulfate  for  phosphorus  removal  in 
secondary  treatment.  Liquid  ferrous  sulfate  can  contain  as  much  as  400  mg/L 
of  Mn,  and  test  results  on  ferric  chloride  samples,  performed  by  the  manufac¬ 
turer,  have  indicated  that  the  liquid  FeCl3  can  contain  Mn  in  concentrations 
from  2,800  to  13,900  mg/L. 

The  Potomac  estuary,  on  the  other  hand,  showed  a  seasonal  increase  in 
manganese  concentration  during  the  summer  months,  probably  as  a  result  of 
reduced  stream  flow.  Manganese  speciation  data  from  the  estuary  samples  also 
indicated  that  filterable  manganese  was  predominant  during  the  warmer 
months,  indicating  oxidation  of  the  Mn  at  the  warmer  temperatures. 

PLANT  PERFORMANCE 

For  evaluation  purposes,  the  two  year  project  was  divided  into  nine  operational 
periods.  The  first  seven  periods  all  occur  during  Phase  IA  and  represent 
significant  process  changes  effecting  manganese  removal.  These  have  been 
designated  as  A  through  G.  Period  H  covers  Phase  IB  when  ozone  was  used 
prior  to  gravity  filtration,  and  Period  I  represents  Phase  II  high  lime  treatment. 
Figure  L7-2  shows  each  of  these  operating  periods  against  a  time  series  plot  of 
blended  influent  and  finished  water  manganese  concentrations. 

The  dates,  operating  conditions  and  results  of  each  period  are  presented  in 
Table  L7-3.  The  results  portion  of  the  table  provides  the  number  of  samples 
quantified,  N;  the  geometric  mean  value  of  the  finished  water;  the  percentage 
of  manganese  removed  through  the  plant;  and  the  95  percent  confidence 
interval  for  the  removal  percentage  for  each  evaluation  period.  All  samples 
used  for  process  analysis  were  24-hour  automatic  composite  samples.  A 
discussion  of  each  operating  period  is  presented  below. 

Period  A 


Period  A  was  the  initial  period  of  plant  operation  in  which  no  deliberate 
manganese  removal  strategy  was  practiced.  During  this  period,  influent 
manganese  concentration  averaged  0.13  and  ranged  from  0.051  to  0.45  mg/L. 
Finished  water  values  averaged  0.082  with  a  maximum  value  of  0.359.  Although 
approximately  fifty  percent  Mn  removal  was  achieved,  using  the  geometric 
mean  value  as  the  measure,  removal  was  somewhat  erratic  and  appeared  to 
improve 
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TABLE  1.7-1 

MANGANESE  CONCENTRATIONS  IN  THE  EEWTP  BLENDED 
INFLUENT  AND  INDIVIDUAL  RAW  WATER  SOURCES 


Statistic 

Nitrified 

Effluent 

Potomac  River 
Estuary 

Blended 

Influent 

No.  Samples 

106 

113 

356 

No.  Above  MDL 

106 

113 

356 

Arithmetic  Mean 

0.243 

0.143 

0.197 

Standard  Deviation 

0.175 

0.100 

0.155 

Geometric  Mean 

0.185 

0.115 

0.159 

Spread  Factor 

2.41 

1.94 

1.96 

Median 

0.188 

0.124 

0.170 

90th  %  Less  Than 

0.458 

0.267 

0.340 
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TABLE  L7-3 

SUMMARY  OF  OPERATIONAL  CHANGES  AFFECTING  MANGANESE  REMOVAL 
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as  temperatures  increased.  This  may  reflect  the  fact  that  incoming  manganese 
was  more  insoluble  in  nature  during  the  warmer  months  and  some  removal  as 
particulate  was  achieved.  Figure  L7-3(a)  presents  frequency  distributions  of 
manganese  in  the  blended  influent,  filter  effluent  and  finished  water  during 
Period  A.  The  distributions  show  that  most  removal  occurred  in  the  sedimenta¬ 
tion  and/or  filtration  processes  and  that  both  the  filter  effluent  and  finished 
water  manganese  levels  exceeded  the  maximum  contaminant  level  of  0.05  mg/L 
at  the  50th  percentile  or  geometric  mean  value. 

Period  B 

Period  B  covers  the  first  fifteen  days  in  June  1981,  when  permanganate  addition 
at  rapid  mix  tank  one  was  begun.  During  this  period  effluent  Mn  levels  were 
actually  higher  than  influent  levels  as  shown  in  Figure  1.7-3  (b).  This  was 
probably  caused  by  the  formation  of  colloidal  Mn  oxides  after  the  coagulation 
process.  The  stable  colloids  may  have  passed  through  the  sedimentation  and 
filtration  process.  This  would  indicate  that  it  is  desirable  to  achieve  the 
formation  of  manganese  oxides  well  ahead  of  coagulation  to  allow  the  particu¬ 
late  formed  to  serve  as  a  nucleation  site  for  floe  development  during  coagula¬ 
tion  and  flocculation,  with  subsequent  removal  by  settling  and/or  filtration. 
This  was  confirmed  by  bench  testing  and  plant  experience.  When  the  applica¬ 
tion  point  was  moved  to  the  aeration  tank  in  Period  C,  twenty  minutes  ahead  of 
coagulation,  the  trend  reversed  and  increased  removals  were  achieved. 

Period  C 

In  Period  C,  with  KMn04  addition  at  the  aeration  tank  and  no  pH  control, 
consistently  lower  finished  water  Mn  concentrations  were  achieved.  The 
average  influent  concentration  was  0.25  mg/L  and  the  average  effluent 
concentration  fluctuated  around  the  SMCL  of  0.05  mg/L.  On  the  average,  over 
eighty  percent  removal  was  obtained  during  this  period.  Figure  L7-3(c) 
illustrates  the  increased  removal  efficiency  and  reliability  obtained  with  the 
process  change.  However,  finished  water  values  still  exceeded  the  SMCL  in 
approximately  forty  percent  of  the  samples. 

Period  D 

Period  D  from  late  September  through  October  1981,  consisted  of  pH  control 
ahead  of  coagulation.  Lime  slurry  was  dosed  at  a  rate  to  offset  the  pH  drop 
caused  by  alum  treatment.  KMn04  was  maintained  at  1  mg/L  and  the  addition 
point  was  moved  to  the  blend  tank  effluent. 

During  this  period,  excellent  Mn  removals  were  achieved.  Finished  water 
concentrations  averaged  only  0.009  mg/L  and  the  average  removal  over  this 
period  was  in  excess  of  95  percent.  Also  significant  was  the  fact  that 
consistent  removal  was  achieved  in  the  GAC  process  as  shown  in  Figure  I.7-3(d). 
Throughout  this  operating  period  filter  effluent  and  finished  water  manganese 
concentrations  were  well  below  the  SMCL. 

The  increased  removals  experienced  during  this  operating  period  may  be 
explained  by  two  phenomena.  First,  the  increased  pH  caused  by  the  addition  of 
lime  in  the  aeration  tank,  twenty  minutes  prior  to  alum  addition,  accelerated 
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the  oxidation  of  Mn  II  by  permanganate.  Secondly,  as  shown  by  Posselt  (1968) 
addition  of  calcium  aids  in  the  destabilization  of  colloidal  manganese  dioxide 
and  consequently  permits  enhanced  removal  in  the  coagulation  process.  Unfor¬ 
tunately,  it  was  necessary  to  terminate  the  application  of  lime  ahead  of  the 
coagulation  because  TOC  removal  during  alum  coagulation  was  reduced  at  the 
higher  pH. 

Period  E 

Period  E  covers  the  month  of  November  1981.  During  this  period  the  KMn04 
addition  remained  at  the  blend  tank  and  lime  addition  for  pH  control  to  7.0  was 
moved  to  the  sedimentation  effluent  trough.  As  discussed  above,  this  was  done 
because  TOC  removals  deteriorated  when  the  pH  was  increased  in  the  coagula¬ 
tion  process.  Although  finished  water  values  were  below  the  SMCL  during  this 
period,  a  slight  deterioration  in  removal  efficiency  through  filtration  was 
noticed.  Manganese  removal  in  the  GAC  process  continued  during  this  period  as 
shown  in  Figure  1.7-3  (e). 

Period  F 

Conditions  in  Period  F  were  similar  to  E  except  that  the  target  pH  was  raised 
from  7.0  to  8.0.  Removals  were  generally  good  during  this  period,  especially  in 
the  GAC  process.  This  may  have  been  due  to  the  increased  pH  enhancing 
oxidation  of  any  remaining  soluble  (Mn  ID  in  the  filter  clearwell,  resulting  in 
removal  of  manganese  oxides  in  the  GAC  bed.  The  frequency  distribution  in 
Figure  L7-3(f)  illustrates  this.  Also  included  in  this  figure  is  a  distribution  of 
manganese  in  the  GAC  effluent.  Sampling  at  this  site  began  on  December  1, 
1981. 

It  is  interesting  to  note  that  the  finished  water  manganese  concentrations  were 
higher  than  the  GAC  effluent  during  this  period.  The  reason  for  this  is 
unknown.  On  two  occasions  finished  water  manganese  levels  were  higher  than 
influent  concentrations.  It  is  believed  that  these  outlying  points  were  caused  by 
Mn  oxides  sloughing  off  the  clearwell  walls  or  sample  piping  at  the  chlorine 
contact  tank. 

Speciation  testing  was  also  begun  during  this  period.  Results  from  the  first 
three  Period  F  samples  are  presented  in  Table  1.7-2.  The  data  indicate  that  a 
substantial  portion  of  the  soluble  manganese  entering  the  plant  during  Period  F 
was  oxidized  and  converted  to  a  filterable  state  before  filtration.  The  data  also 
indicate  that  considerable  particulate  removal  was  achieved  by  the  GAC 
process  in  two  of  the  three  samples. 

Period  G 

Permanganate  addition,  was  terminated  on  24  January  1982,  and  this  date  is 
taken  as  the  beginning  of  Period  G.  Lime  addition  ahead  of  filtration  was 
continued  to  see  if  removal  by  adsorption  and  autocatalysis  on  filter  media  or 
GAC  (potentially  coated  with  oxides  of  manganese)  was  possible  at  an  elevated 
pH.  Unfortunately,  the  study  was  somewhat  complicated  during  this  period 
because  of  the  ammonia  problems  discussed  in  Chapter  7.  During  this  period 
the  intermediate  chlorination  process  was  used  to  oxidize  ammonia.  Various 
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chlorine  to  ammonia  ratios  were  used  and  in  the  later  part  of  February,  free 
chlorine  residual  was  often  present  in  the  filter  clearwell  as  a  result  of 
breakpoint  chlorination,  allowing  further  oxidation  of  any  reduced  manganese  in 
the  filter  clearwell  or  GAC  process.  Wide  variation  in  pH  also  occurred  during 
this  period  further  complicating  analysis  of  the  removed  mechanisms. 

Despite  these  problems,  several  conclusions  can  be  drawn  from  the  data 
collected  during  this  period.  Inspection  of  speciation  data  for  Period  G,  in 
Table  L7-2,  reveal  that  when  KMnC>4  treatment  was  stopped,  filterable  or 
oxidized  manganese  concentrations  in  the  sedimentation  basin  effluent  dropped 
by  almost  half.  This  indicates  that  KMn04  was  effective  in  oxidizing 
manganese.  The  speciation  data  and  Figure  1.7-3  (g)  also  indicate  that  the 
majority  of  removal  during  this  period  occurred  in  the  GAC  process.  The  GAC 
on  line  at  the  time  had  been  in  service  for  several  months  and  the  GAC  bed  may 
have  contained  oxides  of  manganese  which  could  adsorb  Mn  n  and  catalyze 
subsequent  oxidation.  As  discussed  above,  use  of  free  intermediate  chloride 
during  this  period  may  have  also  contributed  to  further  Mn  n  oxidation. 

Although  substantial  manganese  removal  did  occur  in  Period  G,  especially  in  the 
GAC  process,  removals  were  erratic  as  indicated  by  the  95  percent  confidence 
interval  on  removal;  see  Table  1.7-3.  The  finished  water  concentrations 
exceeded  the  0.05  mg/L  SMCL  in  forty  percent  of  the  samples  taken. 

Period  H 

Period  H  represents  Phase  HB,  during  which  ozone  was  used  immediately  prior 
to  gravity  filtration  and  pH  control  of  sedimentation  effluent  was  continued. 
Data  from  the  first  twelve  days  of  April  is  excluded  from  the  statistical 
summaries  because  the  ozone  system  was  down  for  repair  during  this  time.  The 
applied  ozone  dose  for  Period  H  averaged  approximately  3.5  to  4.0  mg/L. 
Approximately  two-thirds  of  the  applied  ozone  dose  was  transferred  to  the 
water  and  utilized.  Details  concerning  intermediate  ozonation  can  be  found  in 
Chapter  7  of  this  report. 

Excellent  Mn  removal  was  achieved  during  this  operating  period.  Over  98 
percent  of  the  removal  occurred  during  the  filtration  process.  This  indicates 
that  ozone  was  successful  at  quickly  oxidizing  most  of  the  soluble  manganese  at 
an  operational  pH  of  8.0.  This  is  further  illustrated  in  Figure  L7-3(h)  and  in  the 
speciation  data  of  Table  1.7-2.  Some  additional  removal  also  occurred  in  the 
GAC  process. 

Period  L  As  expected,  manganese  removal  was  outstanding  in  the  high  lime 
mode  of  operation.  Removals  exceeded  99  percent  and  manganese  was  only 
detected  in  17  of  55  finished  water  samples.  The  speciation  data  in  Table  1.7-2 
show  that  almost  all  removal  occurred  in  the  sedimentation  process. 

CONCLUSIONS 

1.  Both  EEWTP  raw  water  sources  contain  varying  concentrations  and 
species  of  manganese. 


1-7-10 


Manganese  Removal  Study 


2.  With  alum  coagulation  at  or  near  neutral  pHs,  some  form  of  manganese 
control  is  necessary. 

3.  Oxidation  of  soluble  manganese  with  capture  of  resultant  particulate  in 
the  coagulation  and/or  filtration  is  a  viable  alternative  for  manganese 
removed. 

4.  Potassium  permanganate  is  suitable  for  use  as  an  oxidant  at  neutral  pH. 
However,  upward  adjustment  of  the  pH  greatly  enhances  oxidation  and 
removal.  Addition  prior  to  the  coagulation  process  is  essential. 

5.  Ozone  is  very  effective  in  quickly  oxidizing  soluble  manganese  in  the  pH 
ranges  observed  during  Phase  HB  (7.5  to  8.0). 

6.  Lime  softening  or  high  lime  treatment  is  extremely  effective  for 
manganese  removal. 


RECOMMENDATIONS 

Manganese  removal  is  a  concern  which  deserves  serious  consideration  with 
respect  to  the  design  and  operation  of  an  estuary  water  treatment  plant. 
Soluble  manganese  levels  from  both  the  Potomac  estuary  and  Blue  Plains 
nitrified  effluent  were  relatively  high  during  the  monitoring  of  this  study,  and 
levels  on  the  order  of  0.2  mg/L  have  been  modeled  for  the  estuary  under 
drought  conditions  (see  Chapter  6). 

With  alum  coagulation  special  control  measures  will  be  required.  Allowances 
must  be  made  for  some  form  of  preoxidation  and  pH  adjustment.  Potassium 
premanganate  is  suitable  for  use  as  a  preoxidant  and  should  be  included  in 
design.  With  respect  to  manganese  removal,  intermediate  ozonation  offers 
several  advantages  over  intermediate  chlorination.  KMn(>4  facilities  may  not 
be  required  if  the  ozonation  process  is  utilized. 
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SECTION  8 


THM/TOX  FORMATION  STUDY 

BACKGROUND 


INTRODUCTION 

When  chlorine  is  used  for  the  disinfection  of  drinking  water,  halogenated 
organics  are  formed,  including  trihalom ethanes  (THMs)  as  well  as  other 
components  of  purgeable  and  non-purgeable  total  organic  halides  (TOX). 
Following  an  assessment  of  the  occurrence  frequency,  sources  and  potential 
health  risks  of  THMs,  the  EPA  promulgated  regulations  limiting  the  permissible 
levels  of  THMs  to  0.10  mg/L  THM,  The  levels  are  based  on  established 
monitoring  procedures  that  call  for  sampling  at  "representative"  and  "extreme" 
locations  in  the  water  distribution  system. 

The  yield  of  THMs  from  the  reaction  of  chlorine  with  organic  precursors  has 
been  shown  to  depend  on  the  reaction  time,  pH,  chlorine:TOC  ratio,  temper¬ 
ature,  bromide  concentration  and  the  concentration  and  nature  of  the  organic 
precursors. 

OBJECTIVE 

The  objective  of  the  THM/TOX  study  was  two-fold: 

1.  To  gain  an  increased  understanding  of  the  kinetics  of  THM  and  TOX 
formation  when  plant  process  water  is  chlorinated.  Specifically,  the 
effects,  which  pH  and  the  chlorine:TOC  ratio  have  upon  the  rate  at  which 
THMs  and  TOX  are  formed  from  organic  precursors. 

2.  To  predict  the  level  of  THMs  which  might  be  formed  if  the  chlorinated 
plant  effluent  was  subjected  to  "typical"  treatment,  storage  and  distribu¬ 
tion  conditions.  Experimental  work  was  focused  on  the  predicted  levels  of 
THM  formation  potential  in  the  EEWTP  chlorinated  gravity  filter 
effluent,  EEWTP  finished  water  and  the  local  WTP  finished  waters. 

APPROACH 


EXPERIMENTAL  PLAN 
Kinetic  Test 


Kinetic  tests  were  used  to  evaluate  the  effect  of  pH  and  chlorine  dose  on  THM 
and  TOX  formation  in  the  EEWTP  finished  water  during  the  alum  pretreatment 
phase  of  operation.  As  described  in  the  Methods  section  below,  experimental 
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conditions  were  carefully  controlled  to  determine  the  effects  of  variations  in 
each  independent  variable,  pH  and  chlorine,  on  the  rates  of  formation. 

Predictive  THMFP 


This  series  of  tests  were  run  to  predict  the  THMFP  corresponding  to  plant-scale 
operating  conditions  and  in  the  distribution  system.  Unlike  the  kinetic  tests, 
the  pH  and  chlorine  dose  for  the  predictive  tests  were  not  altered,  reflecting 
actual  plant  conditions  at  the  time  of  sampling.  Temperature,  however,  was 
maintained  at  a  constant  level  of  25°C.  The  samples  were  analyzed  for  TTHM 
at  sixty  minutes  and  one,  four  and  seven  days  chlorine  contact  time.  At  least 
five  finished  water  samples  from  the  EEWTP  (Phase  I)  and  five  finished  water 
samples  from  each  of  two  local  WTPs  were  collected  and  provided  an  estimate 
f  the  THMFP  associated  with  each  water. 

A  similar  set  of  tests  were  run  with  samples  from  the  EEWTP  gravity  filter 
effluent  and  GAC  effluent  during  Phase  n,  when  ozone/chloramines  were  used 
for  disinfection.  For  these  tests,  chlorine  was  added  to  simulate  chlorination; 
therefore,  predicting  the  levels  of  THMs  which  might  be  reached  if  water  of 
this  quality  were  disinfected  and  entered  the  distribution  system.  Sufficient 
chlorine  was  added  to  ensure  a  free  residual  of  between  2.5  and  3  mg/L-Cl 
occurred  after  sixty  minutes  of  contact,  similar  to  EEWTP  operational  practice. 
Methods  used  in  the  experimental  work  are  described  in  further  detail  below. 

METHODS 

Each  series  of  tests  discussed  above  was  conducted  according  to  the  standard 
protocols  summarized  below.  THM  samples  were  analyzed  on-site  by 
liquid/liquid  extraction  with  pentane  and  gas  chromotography.  TOC,  pH,  and 
color  were  all  measured  on-site  by  methods  described  in  Chapter  4.  Ammonia 
was  measured  on-site  using  an  Orion  Model  95-20  Gas  Sensing  Ammonia 
Electrode  and  Model  601A  Ionanalyzer. 

Kinetic  Test 


The  first  set  of  kinetic  tests  were  performed  using  the  bottle  point  method. 
During  each  test  conducted,  bottles  were  tested  for  terminal  THM  and  TOX  at 
3,  30,  100,  1,000  and  10,000  minutes.  Chlorine  dose  and  pH  were  adjusted  for 
each  series  of  bottles,  as  required.  The  bottles  were  placed  in  a  water  bath  to 
maintain  the  desired  temperature  of  25°C  and  kept  under  dark  conditions. 

The  kinetic  tests  conducted  with  the  EEWTP  gravity  filter  and  GAC  effluents 
fall  into  the  following  two  categories. 

Test  #1.  Evaluation  of  THM/TOX  kinetics  at  the  chlorinesTOC  mass 
ratios  of  1:1,  2:1,  5:1  and  10:1  while  pH  and  temperature  were  held 
constant  at  7.5  and  25°C,  respectively. 

Test  #2.  Evaluation  of  THM/TOX  kinetics  at  pH  levels  of  6.5,  7.5,  8.5 
and  10.3;  temperature  and  chlorine:TOC  mass  ratio  were  held  constant  at 
25°C  and  5:1,  respectively. 
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Predictive  THMFP 


For  the  predictive  THMFP  tests,  reactions  were  carried  out  in  500  ml  amber 
glass  bottles  with  teflon-lined  septa.  The  collected  sample  water  was  split  into 
three  separate  bottles  for  analysis  at  the  specified  reaction  times  of  one,  four, 
and  seven  days.  Alliquots  of  the  initial  sample  water  were  taken  for  a  time 
zero  analysis  of  THM  and  TOC.  At  the  specified  reaction  times,  a  sample  was 
carefully  poured  from  the  reaction  bottle  into  a  60  ml  amber  bottle  where  it 
was  quenched  and  capped  for  subsequent  THM  analysis.  The  remaining  sample 
was  analyzed  for  pH  and  free  and  total  chlorine  residual.  All  samples  were 
maintained  at  25°C  in  a  circulating  water  bath.  For  the  grab  samples  of  plant 
finished  water,  chlorine  dose  and  pH  were  not  altered  from  the  existing  finished 
water  conditions  at  the  time  of  sample  collection. 

Grab  samples  of  gravity  and  GAC  filter  effluent  were  treated  as  described 
above,  except  that  each  reaction  bottle  was  dosed  with  chlorine  by  the  addition 
of  a  measured  amount  of  sodium  hypochlorite  solution.  Chlorine  doses  used, 
were  determined  by  conducting  batch  chlorine  demand  tests.  Selection  of  doses 
was  based  on  the  ability  to  maintain  a  2.5  to  3.0  mg/L  free  chlorine  residual 
after  sixty  minutes  of  contact  time.  A  free  chlorine  residual  of  2.5  to  3.0  mg/L 
is  a  desirable  range  to  ensure  the  gravity  and  GAC  filter  effluents  were 
disinfected  for  distribution. 

DISCUSSION  OF  RESULTS 


RESULTS 
Kinetic  Tests 


The  results  fur  TTHM  and  TOX  from  the  kinetic  tests  are  shown  in  Figures  1.8-1 
and  Lfl-2.  TTHM  concentration  of  the  test  water  was  affected  by  pH  as 
suggested  by  the  increase  in  TTHM  with  increasing  pH.  TOX  production 
appears  to  be  maximum  at  pH  =  7.5.  However,  since  there  are  only  two  data  to 
support  this  trend,  additional  testing  should  be  conducted  to  verify  the  results. 
The  relatively  low  concentrations  of  TTHM  and  TOX  (150  and  300  yg/L,  respec¬ 
tively)  at  10,000  minutes  of  contact  time  were  attributed  to  the  low  concentra¬ 
tion  of  TOC  (1.9  mg/L-C)  in  the  water. 

The  results  of  different  doses  of  chlorine  in  TOX  and  TTHM  formation  are  given 
in  Figure  1.8-2.  The  tests  showed  an  increase  in  TOX  and  TjTHM  with  increase 
in  chlorine  dose,  as  expected.  The  potential  for  TTHM  formation  with  different 
water  quality  and  under  conditions  of  disinfection  were  evaluated  through 
predictive  tests,  as  described  below. 

Predictive  THMFP  Test 


Evaluation  of  EEWTP  Finished  Waters.  The  results  of  the  predictive  THMFP 
test  for  WTP1,  WTP2  and  EEWTP  Phase  I  are  presented  in  Figures  I.8-3(a),  (b) 
and  (c),  respectively.  The  error  bars  in  these  and  other  figures  in  this  section 
represent  one  standard  deviation  above  and  below  the  arithmetic  mean  THMFP. 
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As  the  results  in  these  figures  suggest,  the  levels  of  terminal  THMs  are  lower  in 
the  EEWTP  than  either  of  the  two  local  WTP  waters  tested. 

During  Phase  n  operation  at  the  EEWTP,  disinfection  was  accomplished  with 
ozone  followed  by  chloramines.  Under  these  circumstance,  one  would  not 
expect  any  significant  increase  in  terminal  THM  concentration.  A  predictive 
test  was  run  on  this  water  and  the  TTHM  levels  measured  were  less  than  5  yg/L 
and  did  not  increase.  TTHMs  were  not  of  concern  with  this  treatment  process. 

Evaluation  of  Alternative  Process  Trains.  Two  alternate  process  trains  were 
tested  for  THMFP.  hi  the  first  process  train  tested,  gravity  filter  effluent  was 
chlorinated  in  order  to  simulate  EEWTP  finished  water  without  GAC  treatment. 
The  results  for  Phases  I  and  II  are  presented  in  Figures  I.8-4(a)  and  (b), 
respectively.  The  results  indicate  that  EEWTP  filter  effluent  without  GAC 
treatment  yielded  approximately  the  same  terminal  TTHM  concentrations  as 
measured  in  the  two  local  WTPs.  It  is  also  interesting  to  note  that  the  different 
treatment  modes  had  no  significant  impact  on  the  THMFP  of  the  gravity  filter 
effluent. 

The  second  alternate  train  examined  was  replacing  the  ozone/chloramine 
disinfection  process  with  free  chlorination.  The  Phase  II  GAC  effluent  was 
tested  on  three  different  days,  in  triplicate.  The  results  from  the  triplicate 
bottles  showed  little  variability  between  bottles  for  the  same  test.  The 
results,  shown  in  Figure  L8-4(c),  indicate  low  terminal  THM  concentrations 
(below  40  yg/L).  It  should  be  noted  that  the  GAC  adsorber  was  only  twenty  to 
thirty  percent  exhausted  with  respect  to  TOC  at  the  time  the  tests  were 
performed. 

Summary.  The  TTHM  data  shown  in  Figures  1.8-3  and  1.8-4  are  summarized  in 
Table  L8-1,  along  with  the  pH  and  TOC  data.  The  average  pH  of  the  test 
ranged  between  7.2  and  7.7,  a  difference  of  only  0.5  pH  units. 

The  average  TTHMs,  measured  at  1,  4  and  7  days,  of  the  EEWTP  Phase  I  and  n 
waters  were  lower  than  those  in  WTP1  and  WTP3  finished  waters.  The  gravity 
filter  effluent  of  Phases  I  and  n  produced  almost  the  same  amount  of  TTHMs, 
averaging  less  than  the  MCL  of  100  yg/L  THM.  This  would  suggest  that  the 
GAC  treatment  would  not  be  necessary  to  meet  the  federal  standards  for 
THMs.  However,  this  does  not  rule  out  the  need  for  GAC  for  a  barrier  for  other 
synthetic  organic  chemicals. 

The  Phase  I  and  II  finished  waters  produced  less  TTHMs  than  the  gravity  filter 
effluents,  as  expected.  The  7  day  TTHM  values,  78.5  and  24.9  yg/L  THM  for 
Phases  I  and  n,  respectively,  were  influenced  by  the  TOC  concentration  (a 
function  of  the  age  of  the  carbon)  and  type  of  GAC.  The  average  TOC 
concentrations  were  1.58  and  1.15  mg/L-C,  respectively.  As  stated  previously, 
the  carbon  was  only  20  to  30  percent  exhausted  with  respect  to  TOC  at  the 
time  the  tests  were  performed  during  Phase  n,  while  Phase  I  carbon  was  25  to 
75  percent  exhausted.  Hence  the  Phase  II  average  TTHM  and  TOC  were  much 
lower  than  Phase  L 
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(a)  TOX  formation  over  time  as  a  function  of  pH 
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(b)  THM  formation  over  time  as  a  function  of  pH 


KINETIC  RESULTS  FOR  VARIOUS  pH  LEVELS 
BOTTLE  POINT  METHOD 
FIGURE  I.  8-1 
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(a)  TOX  formation  over  time  as  a 
function  of  chlorine  dose. 


TOC  -1.4  mg/L 

?H  -  7.4 

— mp  —  25  dagraaa  C I 


THM'S  Cu#/LJ 


Timm  Cm  I  nut mm3 

_  t  '  I  C I  2  t TOC 

_  _  2  .  I 
S  .  I 

_  i  a  •  i 


(b)  THM  formation  over  time  as  a 
function  of  chlorine  dose. 

KINETIC  RESULTS  FOR  VARIOUS  CHLORINE  DOSES 
BOTTLE  POINT  METHOD 
FIGURE  I.  8-2 


THH'm  <w0/LD  M 


T l mm  C4oy«> 


(a)  WTP  1 


thh'«  Cuo/l}  ee 


T  I  mm*  C<kiya> 


(b)  WTP 3 


THH' m  Cu«/L>  M 


T I  mm  C4«y«) 


(c)  EEWTP  Finished  Water  (Phase  I) 
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FIGURE  I.  8-3 
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(a)  Gravity  filter  effluent  (Phase  I) 
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(b)  Gravity  filter  effluent  (Phase  II) 
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(c)  Gac  effluent  (Phase  il) 

PREDICTIVE  THMFP  RESULTS  FOR  GRAVITY  FILTER 
AND  GAC  EFFLUENTS 
FIGURE  I.  8-4 
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TTHM  yields,  expressed  as  yg/L  TTHM/mg/L  TOC,  are  also  shown  in  Table  L8-1. 
These  yields  ranged  from  18.2  to  43.8  yg/mg  for  the  four-day  yield  of  TTHM 
from  TOC.  It  is  interesting  to  note  that  the  TTHM  yield  of  the  EEWTP  Phase  I 
finished  water  is  greater  than  the  yields  calculated  for  WTP1  and  WTP3,  as 
shown  in  the  table.  However,  chlorinated  GAC  effluent  from  Phase  U  is  much 
lower  than  the  other  finished  waters.  If  the  set  of  unusually  high  outliers  is 
eliminated  from  the  Phase  I  data  (see  Figure  I.8-3(c)),  the  resulting  yield  falls 
between  those  for  WTP1  and  WTP3. 

A  comparison  of  average  TTHM  yields  between  gravity  filter  effluent  and  GAC 
effluent  (or  finished  water)  is  made  to  show  the  impact  of  GAC  on  THM 
pres  cursors.  The  calculations  given  in  Table  L8-1  suggest  that  THM  precursors 
are  preferentially  removed  during  Phase  n  operation,  while  the  opposite  holds 
true  for  Phase  I  operation.  Elimination  of  the  set  of  outliers  brings  the  yields 
closer  together,  although  the  Phase  I  finished  water  yield  is  still  higher. 

RECOMMENDATIONS 

Based  on  the  results  of  the  THM/TOX  formation  studies,  the  EEWTP  finished 
water  compared  favorably  to  local  water  supplies  with  respect  to  potential  1,  4, 
and  7  day  formations  of  halogenated  organic  compounds.  Moreover,  results 
suggest  that  the  chlorination  of  gravity  filtered  water  from  either  phase  would 
also  compare  favorably,  assuming  that  such  chlorination  were  controlled  to 
maintain  no  more  than  2  to  3  mg/L  free  chlorine  after  sixty  minutes  of  contact. 

These  results  suggest  that,  with  respect  to  meeting  federal  requirements  for 
TTHMs,  the  GAC  process  would  not  be  required.  If  GAC  is  to  be  utilized  as  a 
barrier  for  other  synthetic  organic  compounds,  then  regeneration  should  be 
based  on  criteria  other  than  the  federal  MCL  for  TTHMs. 

With  respect  to  plant  operating  conditions  for  disinfection,  the  THM/TOX 
kinetic  tests  suggest  that  pH  is  important  in  the  level  of  formation  of  THM  and 
TOX.  While  THM  formation  was  shown  to  be  minimum  at  lower  pH  levels  above 
or  below  7.5.  Additional  testing  is  recommended  to  verify  the  TOX  results. 
The  results  from  the  THM/TOX  testing  would  be  used  In  conjunction  with  the 
results  of  corrosion  testing  (see  Appendix  I,  Section  9)  to  establish  target  pH 
levels  for  the  finished  water. 
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SECTION  9 


CORROSION  TESTING 

BACKGROUND 


INTRODUCTION 

la  response  to  the  Safe  Drinking  Water  Act  of  1974,  the  Environmental 
Protection  Agency  established  the  National  Interim  Primary  Drinking  Water 
Regulations  (NIPDWR)  which  in  part  establish  maximum  contaminant  levels  for 
certain  inorganic  chemicals,  including  lead  and  cadmium.  The  NIPDWR  further 
require  that  the  maximum  contaminant  levels  be  met  at  the  consumer  tap;  this 
is  a  significant  departure  from  previous  regulations  which  had  dealt  only  with 
water  quality  in  the  utility  distribution  system. 

Water  purveyors  have  traditionally  accepted  the  responsibility  for  water  purity 
in  the  utility^owned  and  maintained  pipelines  and  reservoirs.  The  adoption  of 
the  NIPDWR  changed  that  policy  and  hold  the  purveyor  liable  for  the  quality  of 
water  to  the  "free-flowing"  tap  of  the  consumer. 

A  water  that  exhibits  corrosiveness  can  produce  problems  in  the  pipelines  of  a 
distribution  system  and  home  plumbing  systems.  These  problems  can  be 
grouped  into  the  categories  of  health,  aesthetics  and  economics,  as  discussed 
below. 

First,  corrosion  of  materials  in  plumbing  and  distribution  systems  increases  the 
concentrations  of  metal  compounds  in  the  water.  Lead,  cadmium,  and  other 
heavy  metals  are  present  in  various  amounts  in  pipe  material,  and  there  is 
concern  for  the  possible  health  hazards  created  by  corrosion  and  subsequent 
dissolution  and  ingestion  of  these  elements. 

Next,  secondary  contaminants  (copper,  iron,  and  zinc)  are  also  leached  from 
plumbing  and  distribution  systems.  These  contaminants,  when  present  in 
concentrations  above  the  suggested  limits,  can  render  the  water  aesthetically 
undesirable  for  consumption  because  of  taste,  color,  or  staining  characteristics. 

Last,  deterioration  of  plumbing  and  distribution  systems  because  of  corrosion 
frequently  results  in  extensive  and  costly  replacement.  Corrosion  of  copper 
pipe  is  usually  characterized  by  a  uniform  etching  or  thinning  of  the  pipe  wall. 
Failure  occurs  only  when  corrosion  has  damaged  the  structural  integrity  of  the 
pipe  so  much  that  leakage  becomes  a  problem.  Corrosion  of  galvanized  steel 
and  black  iron  is  normally  characterized  by  pits  that  develop  in  the  pipe 
surface.  These  pits  may  eventually  penetrate  the  pipe  wall  and  cause  leakage. 
As  the  pipe  deteriorates,  tubercles  build  up  over  the  developing  pits  and  tend  to 
form  a  blockage  in  the  pipe  which  can  eventually  restrict  water  flow  so  much 
that  the  pipe  must  be  replaced.  Corrosion  within  pipelines  can  thus  require 
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pumping  and  pipeline  replacements  and  lead  to  higher  costs  for  a  purveyor  and, 
ultimately,  the  for  consumers. 

OBJECTIVE 

The  objective  of  the  corrosion  study  was  to  assess  available  techniques  for 
determining  and  evaluating  corrosivity  and  to  apply  a  selected  testing  technique 
to  the  EEWTP  finished  water  during  Phases  I  and  IL  The  ultimate  objective  of 
the  test  was  to  provide  an  accurate  evaluation  of  the  relative  corrosivity  of 
EEWTP  finished  waters. 

APPROACH 


THEORY 

Corrosion  or  dissolution  of  metals  in  water  is  primarily  an  electrochemical 
reaction.  When  a  chemical  reaction  takes  place  at  one  point  on  the  metal's 
surface,  an  electrical  potential  is  created  between  this  point  and  other  points 
on  the  surface.  The  potential  which  exists  between  the  two  portions  develops 
into  a  corrosion  cell.  The  initial  development  of  a  corrosion  cell  is  defined  by 
the  "rule  of  heterogeneity". 

RULE  OF  HETEROGENEITY!  If  any  portion  of  a  metal  in  aqueous 
solution  is  in  any  way  heterogeneous  (different)  from  any  other  portion,  an 
electrical  potential  exists  between  the  two  portions  and  a  corrosion  cell 
will  develop. 

An  example  of  the  development  of  the  corrosion  cell  for  iron  is  described  by  the 
following  reaction  and  represented  in  Figure  1.9-1. 

2  Fe  +2H20  +02-w2  Fe++  +  40 H~ 

The  reaction  is  described  as  electrochemical  because  the  metal  and  the  solution 
must  carry  an  electrical  current  for  the  reaction  to  take  place  and  iron  is 
oxidised.  If  iron  was  not  a  conductor,  the  electrons  resulting  from  its 
dissolution  would  remain  at  the  original  site  and  the  rate  of  reaction  would  be 
reduced.  In  fact,  the  corrosion  reaction  would  soon  stop  because  of  the 
accumulation  of  anions  at  the  cathode  and  cations  at  the  anode.  The  reaction 
continues,  however,  because  the  solution  is  also  a  conductor  enabling  positive 
ions  to  migrate  to  the  cathode  while  negative  ions  migrate  to  the  anode.  As 
illustrated  in  Figure  L9-2,  the  cation  Na+  and  the  anion  Cl-  have  migrated  to 
the  cathode  and  anode,  respectively,  to  balance  the  ions  produced  in  the 
corrosion  reaction. 

The  corrosivity  of  water  (the  ability  of  the  solution  ions  to  react  with  the  metal 
ions),  is  evaluated  in  terms  of  weight  loss  over  time  and  can  be  expressed  as 
either  a  rate  or  a  depth  of  penetration.  These  parameters  are  expressed  in  the 
units  shown  below 


rate  :  grams  per  square  meter  per  day  (g/m^d) 
penetration  :  millimeters  per  year  (mmpy) 


40H 


# 


Fc 


CORROSION  CELL  FOR  IRON 
FIGURE  I.  9- 1 


Fe 


CORROSION  REACTION  -  ONGOING 
FIGURE  L  9-2 
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Four  methods  are  used  to  evaluate  the  corrosivity  of  water  as  listed  below. 


_ Method _ 

Wire  Coil  Test 
Coupon  Test 

ISWS  Machined  Nipple  Test 
USBM  Machined  Nipple  Test 


System  Measured _ 

Steam  Condensate 
Cooling  Water 

Cooling  and  Distribution  Water 
Steam  Condensate 


The  coupon  and  ISWS  machined  nipple  test  are  both  used  in  the  water  industry, 
hi  the  coupon  test,  coupon  sized  metal  inserts  are  hung  in  an  apparatus  through 
which  the  water  of  interest  flows.  For  the  ISWS  test,  pipe  inserts,  approxi¬ 
mately  four  inches  in  length,  of  each  metal  of  interest  are  placed  on-line  in  a 
sidestream  apparatus  through  which  water  flows.  The  ISWS  test  reflects  a 
more  realistic  approach  for  testing  the  corrosion  potential  in  the  distribution 
system;  therefore,  this  technique  was  selected  for  use  at  the  EEWTP. 

Results  from  corrosion  experiments  of  this  type  provide  rates  of  corrosion  for 
each  metal  and  are  indicative  of  the  relative  corrosivity  of  the  finished  water. 
Corrosion  indices,  calculated  from  water  quality  data,  can  also  be  used  to  help 
characterize  the  finished  water.  These  corrosion  indices  help  define  the 
"corrosion  potential"  of  the  finished  water  and  can  be  used  to  compare  the 
finished  water  quality  of  different  plants.  Three  corrosion  indices  have  been 
determined  for  the  EEWTP  finished  water:  buffer  intensity,  Langelier  index, 
and  Larson's  ratio.  All  three  parameters  are  discussed  below. 

Buffer  Intensity 

Buffer  intensity  indicates  the  capability  of  the  bulk  solution  to  resist  changes  in 
pH.  The  total  alkalinity  of  the  solution  is  a  measure  of  its  buffer  capacity  and 
the  slope  of  the  alkalinity  titration  curve  is  a  description  of  its  buffer  intensity. 
Thus,  the  buffer  intensity  (B)  is  a  function  of  pH  and  total  alkalinity  and  is 
defined  as  follows: 


B  =  d  Aik/ dp H 


A  value  of  B<0.5  implies  the  water  is  potentially  corrosive;  a  value  >0.5  implies 
a  non-corrosive  water.  Corrosivity  is  a  complex  phenomenon,  however,  and  it 
cannot  be  assumed  that  a  high  buffer  intensity  insures  low  corrosivity. 


Tnissell  and  Thomas  (1971)  have  developed  a  two  step  method  for  calculating 
the  buffer  intensity.  First,  the  total  carbonate,  bicarbonate  and  carbon  dioxide, 
or  Tco2  is  determined  using  equation  1,  below,  substituting  A  and  C  values 
obtained  from  Figure  L9-3.  Second,  the  buffer  intensity  is  determined  from 
equation  2  using  values  of  P  and  ((H+)  +  (OH-))  from  Figure  1.9-4. 


Tco2 


Alk-C 

A 


(1) 


B  *  2.3  (Tco2*P  +  (H+)  +  (OH-)) 


(2) 


NTS/MOLE) 


(EQUIVALENTS/LITER 
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Langelier  Index 

The  Langlier  index  (LI)  is  another  indicator  of  the  potential  corrosivity  of  the 
water.  Alkalinity,  pH,  calcium  concentration,  and  ionic  strength  are  the 
variables  which  directly  affect  the  Langlier  index.  When  LI<0  the  water  is 
potentially  corrosive  or  aggressive  and  when  LI>0,  the  water  is  considered  non- 
corrosive;  as  previously  discussed,  it  should  not  be  assumed  that  the  LI  accounts 
for  all  potential  sources  of  finished  water  corrosivity. 

Langlier  index  calculations  are  based  on  the  Standard  Methods  (14th  ed.,  page 
61)  protocol  which  utilizes  the  following  equation. 

LI  =  pHs  +  log(Ca2+)  +  log(Alk)  -  A  -  B  (3) 

where:  A  is  a  function  of  water  temperature 

B  is  a  function  of  total  dissolved  solids,  TDS 

Ionic  strength  is  related  to  TDS  and  is  incorporated  into  the  calculation  in 
terms  of  mg/L-TDS. 

Larson's  Ratio 


The  corrosive  tendency  of  water  to  the  particular  metal  used  in  the  pipelines  of 
distribution  systems  can  be  significantly  influenced  by  the  level  of  total 
dissolved  solids  (TDS)  in  the  water.  According  to  Obrecht  and  Myers  (1975), 
waters  containing  a  TDS  level  exceeding  150  mg/L  may  exhibit  corrosive 
tendencies  and  LI  should  be  used  only  as  a  general  guide.  The  TDS  concentra¬ 
tions  of  the  Phase  I  and  Phase  ELA  finished  water  are  261  and  304  mg/L, 
respectively,  suggesting  corrosive  tendencies.  The  presence  of  various  anions  in 
the  water  will  increase  its  conductivity,  accelerating  corrosion.  In  addition,  the 
anions  may  interfere  with  the  formation  and  maintenance  of  a  uniform 
protective  CaC03  layer  on  the  metal  surfaces. 

The  principal  anions  are  divided  into  two  groups,  those  which  are  aggressive  or 
accelerate  corrosion  and  those  which  are  nonaggressive  or  passivate  corrosion. 
Chloride  and  sulfate  are  recognized  as  the  principal  aggressive  anions  and 
bicarbonate  as  the  nonaggressive  anion.  Larson's  ratio  relates  the  equivalent 
weights  of  aggressive  to  nonaggressive  anions  as  defined  by  equation  4  below 
(Larson,  1975). 

LR  =  (Cl",  equiv.  wt.)  +  (SO42,  equiv.  wt.)  (4) 

(alkalinity  as  CaCC>3,  equiv.  wt.) 

Values  of  LR  are  always  above  zero,  with  higher  values  indicating  more 
aggressive  or  corrosive  water.  Merill  and  Shanks  (1977)  have  suggested  that  to 
maintain  a  protective  film  on  pipe  surfaces,  the  calcium  and  alkalinity 
concentrations  should  be  at  least  40  mg/L-CaC03  and  the  ratio  of  chloride  and 
sulfate  to  alkalinity  should  be  at  most  1:5. 
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EXPERIMENTAL  PLAN 

The  three  metals  selected  for  the  corrosion  test  are  copper,  galvanized  steel 
and  black  iron.  For  each  metal  three  inserts  were  tested  during  each  of  the 
corrosion  studies.  Table  1.9-1  summarizes  the  dates  and  duration  of  time  for 
which  each  insert  was  tested. 


TABLE  1.9-1 

EXPERIMENTAL  SCHEDULES  -  PHASE  1  AND  PHASE  2 


Duration 

Date  In  Date  Out  Days 

Phase  I 


#1  Inserts 

3  Feb  1982 

3  May  1982 

89 

#2  Inserts 

3  Feb  1982 

2  July  1982 

149 

#3  Inserts 

3  May  1982 

2  July  1982 

60 

Phase  II 

#1  Inserts 

14  Oct  1982 

3  Jan  1983 

82 

#2  Inserts 

14  Oct  1982 

3  Mar  1983 

142 

#3  Inserts 

3  Jan  1983 

3  Mar  1983 

60 

The  corrosion  test  was  set  up  as  a  side-stream  study  on  EEWTP  finished  water. 
Figure  L9-5  is  a  schematic  of  the  experimental  set-up  and  indicates  the 
placement  of  each  metal  insert.  Each  pipe  insert  fits  into  one  of  the  grooves 
which  were  routed  out  in  three  of  the  PVC  pipe  sections.  Influent  and  effluent 
valves  allowed  the  flow  through  each  line  to  be  adjusted.  The  flow  for  each  line 
was  monitored  by  a  corresponding  accumulating  meter. 

Directly  after  removal  from  the  corrosion  tester  each  insert  was  cleaned  and 
weighed.  The  data  provided  information  pertaining  to  the  rate  of  corrosion  for 
each  metal  after  approximately  two,  three,  and  five  months  of  contact  with  the 
finished  water. 

METHODS 

A  general  procedural  outline  for  the  ISWS  is  shown  in  Table  1.9-2.  For  a  more 
detailed  description  of  the  procedure  refer  to  ASTM  Annual  Book  of  Standards, 
Water  Section,  C  2688  70,  page  170. 

DISCUSSION  OF  RESULTS 

As  stated  previously,  two  corrosion  tests  were  conducted,  one  during  each  phase 
of  plant-scale  operation.  Figures  1.9-6  and  1.9-7  summarize  the  major  chemical 
additions  which  took  place  during  the  corrosion  test  of  Phase  I  and  Phase  n, 


1-9-5 


CORROSION  TEST 
EFFLUENT 
RETURNED  TO  THE 
FINAL  CLEARWELL 


STEEL  SUPPORT 
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NOTE : 

CORROSION  TESTER 
IS  MOUNTED  VERTICALLY 
ON  A  STEEL  SUPPORT 
BY  NUTS  AND  BOLTS 
WHICH  IN  TURN  IS 
BOLTED  TO  THE  WALL. 


PVC  PIPE 


INSERTS 
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BLACK  IRON 
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SCHEMATIC  OF  CORROSION  TESTER 
FIGURE  I.  9-5 
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CHEMICAL  ADDITION  TIME  SCHEMATIC  -  PHASE  II  CORROSION  TEST 

FIGURE  I.  9-7 
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TABLE  1.9-2 

CORROSION  TESTING  -  EXPERIMENTAL  PROTOCOL 

1.  Stamp  each  insert  with  an  identification  number  on  the  exterior  surface. 

2.  Degrease  inserts  with  trichloroethylene  and  air  dry. 

3*  Remove  rust  by  first  placing  inserts  in  an  inhibited  hydrochloric  acid 
solution,  then  water,  and  finally  a  passivating  solution.  Air  dry  the  inserts 
and  store  in  a  dessicator.  Special  instructions  are  required  for  galvanized 
steel  and  copper.  See  reference. 

4.  Weigh  each  insert  to  the  nearest  0.001  gm. 

5.  Mix  equal  parts  of  epoxy,  catalyst  and  solvent  and  coat  only  the  exterior 
of  each  insert. 

6.  Store  inserts  in  a  dessicator  until  they  are  installed  in  the  corrosion 
tester. 

7.  Install  inserts  in  the  corrosion  tester  and  set  the  flow  through  each  line  at 
5  gpm. 

€.  At  specified  times  remove  inserts  and  carefully  record  the  exterior  and 
interior  conditions  of  each  insert.  If  the  exterior  surfaces  show  signs  of 
appreciable  corrosion,  the  results  will  be  highly  questionable.  A  photo¬ 
graph  of  each  insert  is  highly  recommended. 

9*  Dry  inserts  at  105°C  for  24  hours;  place  copper  insert  in  a  dessicator  for 
24  hours  to  dry. 

10.  Subject  exterior  only  of  each  insert  to  an  epoxy  paint  stripper  and  remove 
all  paint. 

11.  Dry  inserts  at  105°C  for  one  hour  and  cool  in  a  dessicator  one  hour. 
Follow  step  9  for  drying  copper  inserts. 

12.  Weigh  each  insert  to  the  nearest  0.001  gm. 

13.  Using  a  spatula  and  then  a  brush  and  scouring  powder,  remove  loose 
deposits  and  wash  the  inserts,  respectively. 

14.  Dry  and  weigh  inserts  according  to  steps  9  and  12. 

15.  Chemically  clean  each  insert  according  to  the  referenced  instructions. 

16.  Rinse  inserts  with  water  followed  by  acetone. 

17.  Dry  and  weigh  inserts  according  to  steps  9  and  12. 

18.  Calculate  the  corrosion  rate  and  penetration  for  each  insert. 
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respectively.  For  each  metal  tested,  copper,  black  iron  and  galvanized  steel, 
three  sections  of  pipe  were  prepared  and  inserted  into  the  testing  apparatus 
over  the  course  of  each  test.  Time  of  insertion  and  removal  for  each  pipe 
insert  are  indicated  in  Figures  1.9-6  and  1.9-7. 

Upon  removal  of  the  pipe  inserts  from  the  corrosion  test  apparatus,  they  were 
visually  inspected  for  accumulated  corrosion  products.  For  both  phases,  the 
black  iron  inserts  had  the  greatest  visible  accumulation  of  corrosion  deposits 
followed  by  galvanized  steel  and  then  copper.  In  addition,  inserts  subjected  to 
the  finished  water  of  both  phases  for  the  two  and  three  month  durations 
appeared  to  have  a  greater  amount  of  corrosion  products  on  the  interior  surface 
than  the  five  month  inserts.  Also,  the  accumulated  corrosion  deposits  on  the 
inserts  from  the  Phase  I  test  were  visually  greater  than  the  Phase  IIA  desposits. 

The  interior  of  the  black  iron  inserts  were  coated  with  reddish-brown  tubercles 
possessing  occasional  flecks  of  a  white  corrosion  product.  Corrosion  deposits 
within  the  galvanized  steel  inserts  were  white  in  color  and  formed  rows 
paralleling  the  length  of  the  inserts.  The  corrosion  product  which  formed  on 
the  interior  of  the  copper  inserts  was  a  very  fine  layer  of  a  reddish-brown 
material. 

Once  the  inserts  were  cleaned,  according  to  the  experimental  procedures 
outlined  in  Table  1.9-2,  they  were  visually  inspected  for  pitting.  The  copper 
inserts  for  both  phases  did  not  appear  to  have  any  pitting  marks,  the  interior 
surfaces  were  relatively  smooth  with  brush-fine  grooves  produced  during  the 
manufacturing  process.  Black  iron  and  galvanized  steel  inserts  exhibited  pitting 
and/or  patchy  removal  of  the  interior  pipe  surfaces  which  appeared  to  increase 
with  exposure  time. 

The  black  iron  Phase  I  inserts  exhibited  a  patchy-type  removal  where  the 
patches  were  0.17  to  0.33  inches  wide  by  0.5  inches  long.  Also,  pin-point  size 
pits  were  present  on  the  three  month  insert  and  were  increased  in  number  on 
the  five  month  insert.  Phase  HA  black  iron  inserts  did  not  exhibit  patchy-type 
removal  but  instead  had  pronounced  circular  pit  marks  on  the  interior  surface 
which  ranged  in  size  from  pin-point  to  0.08  inches  in  diameter.  Instruments 
were  not  available  for  measuring  the  depth  of  the  pits;  however,  visual 
estimation  of  pit  depth  was  approximately  0.01  inches.  The  pitting  action  was 
almost  non-existent  on  the  interior  surface  of  the  two  month  insert  and 
virtually  covered  the  five  month  insert  interior  surface.  This  observed  pitting 
of  the  five  month  Phase  IIA  black  iron  insert  was  noticeably  more  severe  than 
in  any  of  the  other  inserts. 

The  galvanized  steel  inserts  for  both  phases  did  not  exhibit  pit  marks  but 
instead,  a  wearing  down  of  the  interior  galvanized  surface  of  the  steel  pipe. 
Phase  I  two  month  inserts  showed  no  signs  of  corrosion  while  the  three  and  five 
month  inserts  had  a  mottled  appearance  with  some  of  the  galvanized  material 
present  and  some  corroded  away.  Unlike  the  pit  marks,  the  mottled-type  marks 
did  not  exhibit  a  visually  measurable  depth.  The  interior  surfaces  of  all  three 
Phase  IIA  inserts  were  completely  stripped  of  the  galvanized  material.  Corro¬ 
sion  of  the  galvanized  layer  appeared  to  have  occurred  by  the  wearing  down  of 
the  layer  as  a  whole  instead  of  a  patchy,  pit  or  mottled  type  removal. 
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The  results  of  the  corrosion  tests  were  recorded  in  terms  of  weight  loss  (g/m^d) 
and  are  presented  in  Figures  1.9-8  and  1.9-9  for  Phase  I  and  Phase  HA, 
respectively.  In  all  cases,  excluding  Phase  HA  black  iron,  the  rate  of  corrosion 
decreased  with  increasing  time.  This  slowing  down  of  the  corrosion  reaction 
with  increasing  exposure  time  is  attributed  to  the  build-up  of  corrosion  products 
at  the  corrosion  sites  on  the  interior  surface  of  the  inserts.  Reduction  of  the 
rate  of  corrosion  with  time  is  indicated  by  the  decreasing  slopes  associated  with 
the  two,  three  and  five  month  data  points  in  Figures  1.9-6  and  1.9-7.  Table  L9-3 
is  a  summary  of  corrosion  weight  loss  data  obtained  from  a  test  similar  to  the 
EEWTP  corrosion  test  conducted  in  Portland,  Oregon  by  James  M.  Montgomery, 
Consulting  Engineers,  Inc.  (1982).  The  three  and  six  month  data  in  this  table 
are  further  support  for  the  concept  that  the  rate  of  corrosion  decreases  with 
time. 


TABLE  1.9-3 

PORTLAND,  OREGON  CORROSION  TEST 
BULL  RUN 


Weight  Loss 
g/m^d 


Parameter 


3  Months* 


Copper  .36 

Black  Iron  2.2 

Galvanized  Steel  .41 


Buffer  Intensity 
Langelier  Index 
Larson's  Ratio 


6  Months^ 

.22 

1.8 

.30 


Indices 


.10 

-3.0 

.30 


1.  3  Months  =  90  days 

2.  6  months  =  180  days 


The  weight  loss  data  for  both  phases,  associated  with  the  three  month  exposure 
time,  are  summarized,  along  with  penetration  calculations,  in  Table  1.9-4.  A 
comparison  of  the  results  for  the  two  phases  and  three  metals  indicate  the 
following: 


(a)  The  black  iron  inserts  corroded  the  most  followed  by  galvanized  steel  and 
then  copper. 

(b)  Corrosion  of  the  copper  inserts  was  on  the  average  15  percent  of  the 
levels  which  occurred  for  the  other  two  metals.  Also,  Phase  HA  corrosion 
weight  loss  for  copper  was  twenty  percent  higher  than  Phase  I. 
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(c)  The  black  iron  weight  loss  for  Phase  I  was  35  percent  higher  than  the  level 
for  Phase  HA. 

(d)  Galvanized  steel  corroded  seventy  percent  more  in  the  Phase  IIA  finished 
water  as  compared  to  Phase  L 

In  general,  for  two  out  of  the  three  metals  tested  (copper  and  galvanized  steel), 
the  finished  water  of  Phase  n  was  more  corrosive. 

TABLE  1.9-4 

CORROSION  RATES 
FOR  THREE  MONTH  DURATION 


Weightloss  Penetration 


Phase  I 

Phase  II 

Phase  I 

Phase  11 

Copper 

.30 

.36 

.012 

.015 

Black  Iron 

3.8 

2.8 

.18 

.13 

Galvanized 

1.3 

2.2 

.06 

.11 

Steel 


Results  from  the  two  month  and  five  month  pipe  inserts  indicated  similar  trends 
between  Phases  I  and  n  to  those  observed  in  the  first  (three  month)  set  of 
inserts  as  shown  in  Figures  L9-8  and  L9-9.  The  only  exception  was  the  five 
month  black  iron  results,  for  which  the  Phase  II  insert  was  considerably  more 
corroded  than  that  for  Phase  L 

Table  L9-5  is  a  summary  of  three  corrosion  indices  (buffer  intensity,  Langlier 
index  and  Larson's  ratio)  calculated  for  the  EEWTP  finished  water  of  Phase  I 
and  Phase  IL  These  indi  :es  are  often  used  as  operational  guides  in  the  water 
treatment  industry.  Each  of  the  three  indices  indicates  that  the  Phase  I 
finished  water  was  more  corrosive  than  Phase  II.  Material  properties  of  the 
distribution  pipelines  are  not  factored  into  the  equations  for  indices,  which  are 
used  only  as  indicators  of  corrosion  potential.  The  results  of  the  corrosion  test 
coupled  with  the  indices  calculations  suggest  that,  while  the  indices  might 
provide  information  pertaining  to  the  water's  corrosion  potential,  a  mor'; 
rigorous  test  should  be  conducted  to  accurately  evaluate  the  rate  of  corrosion 
for  specific  pipeline  materials. 


Buffer  Intensity 
Langlier  Index 
Larson's  Ratio 


With  respect  to  the  three  materials  tested  (copper,  black  iron  and  galvanized 
steel),  weight  loss  and  penetration  rates  were  always  highest  for  black  iron  and 
lowest  for  copper.  The  Phase  II  corrosion  test  results  indicate  an  increase  in 
the  corrosion  rates  for  copper  and  galvanized  steel  relative  to  the  Phase  I 
results,  despite  the  fact  that  calculated  corrosion  indices  suggest  Phase  n  is 
less  corrosive  than  Phase  I.  Corrosion  test  results  for  black  iron  followed  the 
tendencies  suggested  by  the  corrosion  indices,  Phase  I  being  more  corrosive 
than  Phase  II. 


Corrosion  Testing 


TABLE  1.9-5 


CORROSION  INDICES 
Phase  I 


Phase  II 


.27 

-.84 

2.60 


.41 

-.10 

1.43 


CONCLUSIONS  AND  RECOMMENDATIONS 


Visual  observations  indicated  both  the  black  iron  and  galvanized  steel  inserts 
had  pitting^  patchy  removal  or  wearing  down  of  the  interior  surface.  The 
copper  inserts  exhibited  no  visible  disruption  of  the  interior  surface  due  to 
corrosion.  Pitting  of  the  interior  surface  of  the  black  iron  inserts  utilized 
during  the  Phase  II  test  are  not  well  understood,  but  it  is  suspected  that  residual 
ozone  or  ozone  by-products  might  be  attacking  the  inserts  even  after  two  hours 
of  detention  since  ozonation.  In  light  of  the  measured  corrosion  indices, 
however,  it  seems  unlikely  that  similar  corrosivity  would  be  observed  in  the 
more  remote  piping  of  a  distribution  item. 


Using  the  results  from  this  limited  study,  several  general  recommendations  can 
be  formulated  as  discussed  below: 


A  comparison  of  the  calculated  corrosion  indices  with  the  corrosion  test 
results  suggests  that  rigorous  tests  should  always  be  conducted  to 
evaluate  the  corrosional  effects  of  a  finished  water  on  specified  pipe 
materials.  Corrosion  indices  can  be  used  as  operational  tools;  however, 
their  effectiveness  for  this  purpose  should  first  be  determined  through  a 
corrosion  test  similar  to  the  one  described  herein. 


The  plant-scale  test  results  indicate  that  Phase  I  finished  water  was  less 
corrosive  than  the  Phase  II  water.  pH  control  measures,  in  the  form  of 
lime  addition  at  the  sedimentation  effluent  and  sodium  hydroxide  addition 
at  the  GAC  effluent,  did  serve  to  reduce  the  corrosivity  of  the  water  and 
are  recommended  for  full  scale  application.  The  efficacy  of  these 
measures  may  be  reflected  in  the  relatively  low  corrosion  rates  observed 
in  the  special  study  reported  here. 


With  respect  to  Phase  II  operation,  the  corrosion  indices  (buffer  intensity, 
Langelier  index  and  Larson's  ratio)  suggest  the  need  for  additional 
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is  related  to  the  use  of  ozone,  the  selection  of  process  piping  following 
ozonation  should  be  carefully  considered. 
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SECTION  10 


PLANT-SCALE  EVALUATIONS 


INTRODUCTION 

Id  addition  to  the  bench-scale  and  pilot-scale  studies  which  have  been  previously 
discussed,  additional  engineering  investigations  were  conducted  to  further  eval¬ 
uate  the  plant-scale  unit  processes  at  the  EEWTP.  These  studies  were  designed 
to  provide  supplemental  plant-scale  information  beyond  what  was  available  froln 
the  Routine  Water  Quality  Monitoring  Program,  and  are  described  more  fully  in 
the  sections  which  follow. 

HYDRAULIC  CHARACTERIZATION 

The  efficiencies  of  many  water  treatment  processes  depend  upon  the  hydraulic 
characteristics  of  the  process  basins.  This  is  especially  true  for  mixing 
compartments,  flocculation,  and  sedimentation  basins,  where  the  fluid  detention 
time  and  flow  patterns  are  two  of  the  hydraulic  characteristics  which  most 
noticeably  influence  the  efficiency  of  the  process. 

Mixing,  flocculation  and  sedimentation  processes  often  do  not  perform  as  well  as 
expected.  One  of  the  primary  reasons  for  poor  performance  is  short-circuiting, 
which  can  be  simply  defined  as  the  passage  of  a  slug  of  water  through  a  basin  in 
less  than  the  theoretical  detention  time: 

T  =  V/Q 

where  T  =  theoretical  passage  time  (min) 

V  =  volume  of  basin  (gal) 

Q  =  flow  rate  through  basin  (gpm) 

The  main  causes  for  short-circuiting  include  physical  factors  (e.g.,  density, 
thermal  and  wind-induced  currents)  and  design  factors  (e.g.,  non-uniform  flow 
distribution  and  collection).  Because  of  the  physical  factors,  all  basins  short- 
circuit  to  some  degree.  Hence,  the  optimum  basin  design  is  one  that  minimizes 
the  physical  factors  and  avoids  creating  the  design-oriented  factors. 

In  order  to  obtain  a  better  perspective  for  reviewing  process  performance,  the 
blend  tank,  aeration  basin,  mixing  and  flocculation  tanks,  and  the  sedimentation 
basin  at  the  EEWTP  were  all  evaluated  for  hydraulic  performance.  Other  unit 
processes  were  tested  during  the  second  six  months  of  operation. 

TRACER  TEST  METHOD 

Tracer  studies  are  commonly  made  by  injecting  a  slug  dose  of  dye,  radioactive 
substance  or  salt  solution  into  the  influent  of  a  basin  and  measuring  the 
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concentration  of  the  injected  tracer  in  the  effluent  at  various  time  intervals. 
The  effluent  monitoring  should  be  carried  on  until  substantially  all  of  the  tracer 
has  passed  through  the  basin. 

Lithium  chloride  (LiCl)  was  used  as  the  tracer  in  the  EEWTP  studies  (i.e.,  Li  was 
measured  in  the  effluent  samples).  This  particular  salt  was  selected  because  it 
does  not  possess  the  disadvantages  of  contaminating  the  water  with  organics 
(dyes)  or  radiological  parameters.  The  background  level  of  lithium  is  low  enough 
(generally  about  4-5  ng/L)  so  that  the  required  amount  of  added  LiCl  was  not 
great  enough  to  create  density  currents. 

A  single  tracer  study  was  made  on  each  of  the  basins  in  question.  Tracer  was 
injected  at  six  locations  in  the  plant  (see  Figure  LI 0-1): 

1.  Downflow  piping  feeding  to  the  final  disinfection  clearwell  (not  shown  in 
Figure  L10-1) 

2.  Pressurized  piping  feeding  the  lead  carbon  column  (not  shown  in 
Figure  L10-1) 

3.  Rapid  mix  tank  effluent  overflow 

4.  Aeration  tank  effluent  channel 

5.  Blend  tank  overflow  weir 

6.  Microscreen  effluent  trough,  at  outlet 

Flows  at  these  locations  were  sufficiently  confined  such  that  a  one  liter  slug  of 
concentrated  (100  g/L)  tracer  solution  could  be  easily  distributed  through  the 
entire  process  flow.  Tracer  studies  of  downstream  processes  were  completed 
first  in  order  to  avoid  any  possible  contamination  from  lithium  residuals 
remaining  from  upstream  studies. 

The  tracer  injections  cited  above  served  as  influent  slugs  to  the  following 
processes,  respectively: 

1.  Chlorine  contact  tank 

2.  Lead  and  lag  carbon  columns 

3.  Flocculation  and  sedimentation 

4.  Rapid  mix 

5.  Aeration 

6.  Blending 

Chlorine  contact  tank  effluent  samples  were  collected  at  the  tank  discharge 
port,  through  the  final  plant  sampling  pump  and  tap.  Samples  were  collected  at 
evenly  spaced  time  intervals. 

Samples  from  the  GAC  contactor  study,  conducted  on  a  different  date,  were 
collected  at  effluent  taps  from  both  the  lead  and  lag  carbon  columns. 

Effluent  samples  for  the  sedimentation  basin  were  collected  at  the  combined 
effluent  trough  feeding  the  recarbonation  basin.  Flocculation  basin  effluent 
samples  were  collected  from  ten  evenly  spaced  locations  across  the  flocculation 
effluent  diffuser  wall  (see  Figure  1.10-2).  Sample  was  collected  at  the  specified 
intervals  from  continuously  flowing  sample  tubes  installed  at  each  location. 
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HYDRAULIC  CHARACTERIZATION 
TRACER  INJECTION  AND  SAMPLING  POINTS 

FIGURE  I.  10-1 
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TRACER  SAMPLING  LOCATIONS  IN 
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FIGURE  I.  10-2 
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Samples  from  each  location  were  composited  into  a  combined  sample  represen¬ 
ting  flocculation  effluent  at  that  point  in  time. 

Rapid  mix  and  aeration  basin  effluents  were  collected  from  the  effluent 
overflow  channels  from  those  basins.  Blend  tank  effluent  was  collected  from  the 
V-notch  weir  at  the  effluent  of  the  first  stage  blend  tank.  As  with  the  tracer 
injection,  confinement  of  flows  at  these  points  ensured  a  representative  sample. 

Figure  L10-1  shows  the  locations  of  the  tracer  injection  and  effluent  monitoring 
points  for  the  blend  tank  to  sedimentation  effluent  sampling  areas. 

THEORETICAL  CONSIDERATIONS 


A  convenient  method  of  plotting  tracer  data  is  in  dimensionless  terms.  As  shown 
in  Figure  L10-3,  the  ordinate  axis  on  a  dimensionless  tracer  curve  consists  of  the 
relative  concentration  rates  -  the  actual  tracer  concentration  measured  (C) 
divided  by  the  tracer  concentration  which  would  be  obtained  if  the  injection  of 
tracer  were  completely  mixed  instantaneously  throughout  the  entire  basin 
volume  (CQ).  The  abscissa  axis  consists  of  the  relative  time  ratio  -  the  actual 
time  (t)  divided  by  the  theoretical  detention  time  (T).  The  advantage  of 
dimensionless  tracer  curves  is  that  the  plot  is  independent  of  basin  theorectical 
detention  time  and  the  amount  of  tracer  injected.  Thus,  such  dimensionless 
curves  enable  comparisons  of  hydraulic  characteristics  for  different  basins. 


Figure  1.10-3  shows  typical  tracer  curves  for  basins  of  different  types  (Camp, 
1946).  Curve  A  shows  the  flow  conditions  for  an  ideal  plug  flow  basins,  where 
the  injected  tracer  does  not  mix  with  basin  contents,  but  travels  as  a  distinct 
slug  throughout  the  entire  basin  length.  Therefore,  the  peak  tracer  concentra¬ 
tion  (t  )  occurs  at  the  theoretical  detention  time  (t/T  =  1).  Curves  B,  C,  and  D 
are  progressively  inferior  in  effective  detention  time,  since  the  relative  time 
ratio  at  which  tp  occurs  is  increasingly  less  than  unity.  Curve  D  represents  an 
ideally  mixed  basin  in  which  CQ  (the  instantaneously  mixed  concentration)  is 
achieved  immediately.  Effluent  concentrations  gradually  taper  off  according  to 
the  formula: 


Curve  E  represents  two  such  basins  of  equal  size  and  dimensions  in  series.  In  this 
case,  T  represents  the  total  detention  time  of  both  basins  and  CQ  represents  the 
concentration  of  tracer  if  instantaneously  mixed  through  both  basins.  The 
theoretical  curve  follows  the  relationship: 


C/C0  =  4 


_.t/Te 


-2t/T 


In  addition  to  tracer  curves,  there  are  a  number  of  other  parameters  of  concern 
in  tracer  studies.  The  most  important  parameters  are  discussed  below: 


1.  Dispersion  Number  (d).  The  dispersion  number  describes  the  longitudinal 
dispersion  of  the  tracer,  including  backmixing  and  intermixing;  see 
discussion  of  dispersion  model  below. 
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2.  Initial  Tracer  Appearance  (tj).  The  value  of  tj  also  measures  the  dispersion 
of  fluid  in  a  basins.  The  smaller  the  value  of  tj/T,  the  more  rapid  the 
dispersion  and  the  more  serious  the  short-circuiting. 

3.  Centroid  of  the  Tracer  Curve  (ta/T).  The  value  of  the  center  of  gravity  of 
the  tracer  curve  is  a  measure  of  the  average  detention  time  in  the  basin. 
Dead  spaces  will  reduce  ta/T  from  its  theoretical  value  of  1.0 

4.  Median  of  the  Tracer  Curve  (tj,).  The  shorter  the  time  until  fifty  percent 
passage  of  the  tracer  through  the  basin  (th)  the  worse  the  short-circuiting. 
Half  the  tracer  passes  in  less  than  t^,  the  median  detention  time  of  the 
basin. 

5.  Tracer  Peak  (tp).  The  value  of  tp/T  is  an  indication  of  the  extent  of  plug 

flow.  For  example,  the  existence  of  a  laminar  sublayer  (density  current) 
would  carry  the  peak  tracer  concentration  in  a  stream  along  the  basin 
bottom,  instead  of  as  a  slug  throughout  the  depth  of  the  basin.  Hence,  tp/T 
would  be  far  less  than  unity.  * 

6.  Morril  Index  (tqo/tio).  The  ratio  of  the  time  of  ninety  percent  tracer 
passage  to  ten  percent  tracer  passage  indicates  the  degree  of  mixing  and 
uniformity  of  flow  in  a  basin.  The  greater  the  longitudinal  mixing,  the 
higher  the  value  of  the  Morril  Index.  Conversely,  a  small  Morril  Index 
indicates  that  the  water  receives  a  more  uniform  treatment. 

Mixed  Flow  Versus  Plug  Flow 

Certain  limitations  exist  in  using  only  the  above  parameters  in  analyzing  tracer 
tests,  since  none  allow  quantitative  determination  of  the  extent  of  plug  flow, 
mixed  flow  and  dead  spaces  in  a  basin.  Therefore,  using  recently  developed 
methods,  the  EEWTP  tests  were  analyzed  to  yield  the  degree  of  these  three 
important  basin  flow  characteristics. 

The  method  of  analysis  (Rebham,  1965)  is  based  on  an  emperical  function,  F(t) 
representing  the  fraction  of  fluid  with  detention  time  less  than  t,  having  the 
form: 


F(t)  -  1  -  e-»(t-*)T 

a  and  $  are  constants  which  are  related  to  the  percent  of  mixed  flow,  plug  flow, 
and  dead  space  in  the  flow  regime,  as  derived  from  material  balance  considera¬ 
tions.  Using  the  entire  flow  curve  and  graphical  techniques,  it  is  possible  to 
calculate  hypothetical  percentages  of  each  type  of  flow.  For  a  further 
description  of  this  method,  the  reader  is  referred  to  the  reference  source 
(Rebham  and  Aragman,  1965). 

Dispersion  Model 

For  certain  processes,  such  as  final  chlorination,  it  is  useful  to  examine  the  data 
in  terms  of  the  extent  of  backmixing  and/or  intermixing,  the  magnitude  of  which 
is  independent  on  position  in  the  tank.  This  condition  implies  that  there  is  no 
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gross  by-passing  or  short-circuitry  and  is  modeled  by  the  dispersed  plug  flow,  or 
*  dispersion"  model  (Levenspiel,  1972).  This  model  is  generally  quite  satisfactory 
for  flow  that  does  not  diverge  too  far  from  plug  flow  conditions.  The  model  has 
additional  advantages  from  the  standpoint  of  chemical  kinetics  and  facilitates  a 
mathematical  description  of  the  completion  of  a  chemical  reaction,  given  the 
dkperson  number  and  the  basic  kinetic  equation  of  the  reaction  (Trussell  and 
Chao,  1972). 

The  reader  is  referred  to  Trussell  and  Chao  (1972)  and  Levenspiel  (1972)  for  a 
more  full  explanation  of  the  model.  Application  of  the  dispersion  model  to  the 
tracer  studies  of  the  EETWP  chlorine  contact  tank  is  described  under  the 
"Discussion"  section  which  follows. 

TEST  RESULTS 

Blend  Tank 


Results  for  this  basin  are  shown  in  Figure  1.10-4  and  listed  in  Table  1.10-1.  The 
basin  very  closely  follows  the  theoretical  curve  for  a  completely  mixed  basin. 

The  Morril  Index  is  quite  high  (tqg/tlO  *  19),  indicating  that  a  high  degree  of 
longitudinal  mixing  occurs.  The  median  and  average  detention  times  are  both 
close  to  unity,  indicating  little,  if  any,  short  circuiting.  This  is  verified  by  the 
computation  of  zero  dead  space.  The  appearance  of  the  peak  concentration  of 
dye  (tp/t  -  0.21)  is  somewhat  delayed  from  what  might  be  expected  for  a  single 
completely  mixed  basin.  This  is  most  likely  due  to  the  effects  of  the  influent 
baffle  which,  while  assuring  proper  distribution  and  mixing,  does  provide  a  small 
volume  of  plug  flow.  Including  this  baffled  portion,  the  overall  mixed  flow 
fraction  of  the  blend  tank  (prior  to  the  weir)  is  calculated  as  92  percent. 

hi  summary,  the  results  of  the  test  indicate  good  mixing  in  the  blend  tank  with 
an  average  detention  time  approximately  equal  to  theoretical. 

Aeration  Basin 


Test  results  for  the  aeration  basin,  shown  in  Figure  L10-5,  are  somewhat  more 
difficult  to  evaluate.  Because  influent  to  the  aeration  basin  is  submerged  at  an 
underflow  baffle,  it  was  necessary  to  inject  the  tracer  at  the  upstream  blend 
tank  overflow  weir.  If  plug  flow  is  assumed  in  the  small  tank  prior  to  the 
aeration  basin,  the  tracer  injection  would  be  delayed  by  approximately  3.5 
minutes  or  16  percent  of  aerator  detention  time  (t/T  =  0.16).  In  fact,  however, 
the  overflow  of  the  V-notch  weir  probably  short  circuits  much  of  the  basin. 

For  purposes  of  the  analyses  summarized  in  Table  L10-1,  two  extremes  have 
been  assumed:  1)  a  delay  of  influent  spike  (and  appropriate  corrections  to  t/T) 
based  on  plug  flow  through  the  second  stage  blend,  and  2)  no  correction  for  t/T, 
basically  simulating  instantaneous  passage  through  the  preceding  tank.  CQ  and  T 
for  both  cases  are  based  upon  aeration  tank  volume  alone.  The  actual  tank  flow 
regime  should  lie  somewhere  between  these  two  simulated  extremes,  such  that 
the  results  tabulated  in  Table  1.10-1  should  bracket  the  true  response. 
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TABLE  1.10-1 

TRACER  STUDY  RESULTS 


Blend 

Tank 

Aeration* 

Basin 

Rapid 
Mix  Basins 
(Total  for 
two  in 
Series) 

Flocculation 
Basins 
(Total 
for  two  in 
Series) 

Combined 
Flocculation 
and  Sedimen¬ 
tation 
Basins 

Flow  Rate  (gpm) 

362 

359 

359 

339 

340 

Detetion  Time, 

T  (min) 

6.24 

21.4 

2.06 

41.3 

314 

%  Lithium 
Recovered 

89% 

93% 

90% 

80% 

72% 

ti/T 

.051 

-.11  to 
.05 

.12 

.048 

.23 

tpTT 

.21 

.03  to 
.19 

.73 

.48 

.23 

t9o/tio 

19 

34  to  11 

5.8 

6.5 

7.1 

tj/T 

.82 

.77  to 
.93 

.97 

.80 

.67 

tg/T 

1.0 

1.07  to 
1.23 

1.17 

.91 

0.90 

Plug  Flow 
Fraction 

8% 

1  to  14% 

29% 

31% 

15% 

Mixed  Flow 
Fraction 

92% 

99  to  86% 

71% 

69% 

85% 

Dead  Space 
Volume 

0% 

30  to 
-24% 

-24% 

5% 

3% 

*  Range  of  values  reported  correspond  to  two  extremes  for  passage  of  the 
influent  spike  through  second  stage  blend:  1)  t/T  is  corrected  to  reflect  an 
assumption  of  plug  flow  through  the  full  basin  volume,  2)  t/T  is  uncorrected, 
reflecting  an  assumption  of  instantaneous  passage  through  the  basin. 
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As  can  be  seen  in  Figure  LI 0-5,  the  tracer  effluent  curve  for  the  aerator  closely 
matched  the  theoretical  results  for  a  completely  mixed  basin.  Good  mixing  is 
confirmed  by  a  high  Morril  Index  (tqo/tio  between  11  and  34)  and  rapid 
appearance  of  the  tracer  peak  (tp/T  =  0.03  to  0.19).  The  percent  of  mixed  flow 
is  also  computed  to  be  high:  99  percent  with  subtraction  of  plug  flow  through  the 
preceding  tank,  and  still  at  86  percent  if  the  flow  through  the  preceding  tank  is 
included. 

In  summary,  the  aeration  basin  appears  to  perform  similar  to  a  completely  mixed 
basin.  Virtually  all  influent  flow  should  be  subjected  to  some  degree  of  aeration; 
although  actual  contact  time  with  the  atmosphere  is  difficult  to  ascertain. 
Median  contact  time  for  the  entire  basin  is  computed  to  be  between  77  and  93 
percent  of  theoretical  (21.4  minutes).  However,  of  the  total  volume,  only  a 
certain  fraction  is  in  contact  with  the  air  at  any  given  moment. 


Rapid  Mix  Tanks 


The  rapid  mix  tanks  behave  almost  exactly  as  two  completely  mixed  basins  in 
series,  as  shown  by  Figure  L10-6.  As  seen  in  Table  L10-1,  the  median  and  mean 
detention  times  are  computed  to  be  at  and  above  unity,  respectively.*. 


hi  general,  all  indices  are  typical  for  two  completely  mixed  basins  in  series, 
including  a  combined  flow  regime  analogous  to  approximately  thirty  percent  plug 
flow.  The  close  fit  of  Figure  1.10-6,  combined  wit.,  high  values  of  average 
detention  time,  indicate  good  mixing  with  little  short  circuiting. 

Flocculation  Basins 

The  results  for  the  flocculation  basins  during  winter  and  late  spring  conditions 
are  displayed  in  Figure  LI 0-7  and  indicate  little  or  no  significant  variations 
occurred  between  the  two  test  periods.  The  results  from  the  spring  testing  of 
1981  are  summarized  in  Tat?le  1.10-1.  Both  the  flocculation  basins  and  the  rapid 
mix  tanks  behave  quite  closely  to  theoretical  predictions  for  two  mixed  reactors 
in  series. 


Relatively  high  values  of  t^/T  (0.80)  and  ta/T  (0.911,  indicate  that  there  is  little 
short  circuiting.  Computed  dead  space  is  also  lo?°,  at  only  five  percent. 

The  two  mixed  flow  basins  in  series  create  a  combined  flow  regime  analogous  to 
29  percent  plug  flow.  Although  complete  mixing  is  required  for  good  floccula¬ 
tion,  plug  flow  hydraulics  are  desirable  to  ensure  that  all  particles  are  retained 
sufficiently  long  for  good  flocculation.  As  indicated  by  the  Morril  Index  (tqo/tjo 
=  6.5)  and  early  arrival  of  the  peak  concentration  (tp/T  =  0.048),  all  particles  are 


1  No  physical  significance  is  attributed  to  the  higher  than  100  percent  value 
of  ta/T  and  the  negative  value  indicated  for  dead  space.  These  are  artifacts 
of  a  delayed  response  in  effluent  concentrations  (evident  in  Figure  1.10-6), 
and  are  probably  the  result  of  experimented  error.  This  delay  is  also  the 
source  of  an  unusually  high  value  for  tp/T  (0.73). 
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not  subjected  to  the  full  detention  time.  In  this  respect,  there  are  advantages  to 
increasing  the  number  of  flocculation  compartments.  For  the  same  or  less  total 
tank  volume,  detention  time  can  be  increased  for  the  majority  of  particles.  The 
trade-off,  of  course,  is  in  increased  costs  for  divider  walls,  mixers,  etc.  For  the 
design  as  constructed  at  the  EEWTP,  the  detention  time  for  fifty  percent  of  the 
particles  is  about  eighty  percent  of  theoretical,  with  some  particles  going 
through  in  as  little  as  five  percent  of  theoretical  (tj/T  =  0.048).  When 
determining  Gt,  the  median  detention  time  of  0.8  x  41.3  =  33  minutes  should 
probably  be  used,  assuming  an  average  G  value  for  the  two  basins. 

Sedimentation  Basin 


Tracer  test  results  from  both  winter  and  late  spring  conditions  are  shown  in 
Figure  L10-8  and  clearly  indicate  the  relatively  poor  hydraulic  characteristics  of 
this  basin.  Results  from  the  late  spring  test  period  are  summarized  numerically 
in  Table  L10-1.  Short  circuiting  was  demonstrated  by  a  very  low  tp/T  value  (0.23 
relative  to  1.0  for  perfect  plug  flow),  and  nonuniform  flow  is  indicated  by  a  very 
high  Morril  Index  (tqo/tio  =  7.1).  The  Morril  Index  is  actually  higher  than  that 
for  two  compartments  of  completely  mixed  flow.  The  nonuniform  flow  most 
probably  indicates  relatively  stagnant  areas  through  which  portions  of  the  fluid 
diffuse,  taking  much  longer  to  pass  through  the  basin. 

The  apparent  short-circuiting  of  the  sedimentation  basin  was  probably  due  to 
temperature-induced  density  currents  associated  with  afternoon  warming  of  the 
surface  water.  Cooler  influent  will  tend  to  pass  as  a  dense  undercurrent  below 
the  warmer  water  in  the  top  portions  of  the  tank.  This  theory  correlates  well 
with  subjective  operator  observations  of  decreased  performance  during  afternoon 
hours. 

The  portion  of  flow  which  slowly  rolls  through  the  stagnant  areas  helps  raise  the 
mean  detention  time  to  ninety  percent  of  theoretical.  Floes  in  this  flow  have 
more  chance  to  contact  each  other  and  increase  in  size.  Unfortunately,  the 
majority  of  flow  is  short-circuited  with  the  peak  fraction  coming  through  in  less 
than  one  quarter  of  the  detention  time.  Over  fifty  percent  of  influent  flow  has 
left  the  basin  within  two  thirds  of  the  detention  time  (t^/T  =  0.67). 

The  poor  basin  characteristics  obviously  impair  suspended  solids  removal.  Al¬ 
though  short  circuiting  is  expected  in  all  basins  due  to  physical  conditions  (wind- 
induced,  thermal,  and  density  currents),  a  number  of  these  problems  may  be 
eliminated  with  careful  design  (Kawamura,  1981). 

Fortunately,  in  the  case  of  the  EEWTP,  total  sedimentation  volume  is  sufficient¬ 
ly  large  that  reasonable  removals  are  achievable  despite  short-circuiting.  With 
an  overall  design  detention  time  of  4.5  hours,  fifty  percent  of  influent  particles 
see  a  detention  of  three  hours  or  more.  Even  the  initial  peak  breakthrough  of 
flow  is  subjected  to  a  full  hour  of  sedimentation. 
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Granular  Activated  Carbon  Columns 


Using  a  slug  of  tracer  applied  to  the  influent  of  the  lead  carbon  column,  process 
effluent  tracer  curves  were  developed  for  the  lead  column  as  well  as  for  the  lead 
and  lag  columns  in  series.  The  carbon  columns  were  each  17.2  feet  deep  and 
contained  8.9  feet  of  carbon,  such  that  the  top  portion  of  the  column  was  full  of 
pressurized  process  water  and  represents  an  important  contribution  of  the  total 
contactor  detention  time. 

For  the  purposes  of  evaluating  the  observed  tracer  curves,  it  is  useful  to  consider 
the  columns  as  two  separate  vessels:  1)  a  completely  mixed  basin  in  the  top  half 
of  the  column,  and  2)  plug  flow  through  the  carbon  bed.  If  these  two  vessels 
were  to  behave  ideally  according  to  theory,  the  complete  mix  effluent  curve 
associated  with  the  first  half  of  the  column  would  be  observed  at  the  effluent 
from  the  column,  delayed  by  a  time  equal  to  the  carbon  bed  detention  time. 

Tracer  curves  from  the  GAC  hydraulic  characterization  were  developed  in  this 
manner  and  are  shown  in  Figure  LI 0-9.  The  theoretical  detention  time  (T)  and 
the  completely  mixed  concentration  (C0)  were  computed  for  this  figure  on  the 
basis  of  the  top  portion  of  the  contactor  only.  The  assumed  detention  time 
through  the  plug  flow  portion  (GAC  bed)  is  based  upon  an  assumed  void  space  in 
the  carbon  bed  equal  to  40  percent  of  the  total  volume. 

The  results,  shown  in  Figure  1.10-9  indicate  that  the  assumptions  of  complete 
mixing  in  the  top  portion  of  the  column  with  plug  flow  in  the  GAC  bed  provide  a 
reasonably  good  description  of  the  observed  data. 

Chlorine  Contact  Tank 


Tracer  curve  results  for  the  chlorine  contact  tank  utilized  for  final  disinfection 
are  provided  in  Figure  I.10-10(a).  These  results  were  obtained  in  December  of 
1981,  when  the  contact  tank  was  being  utilized  for  free  chlorine  contact  of  the 
full  plant  flow  of  approximately  0.5  MGD.  With  the  given  plant  flow  on  the  day 
of  the  test  (345  gpm),  the  theoretical  detection  time  was  estimated  at  55.6 
minutes. 

As  shown  in  Figure  L10-10  and  Table  1.10-2,  the  median  and  average  detention 
times  in  the  contact  tank  were  actually  somewhat  greater  than  the  theoretical, 
with  the  peak  concentration  occurring  at  about  57  minutes.  The  average 
detention  time  (ta),  as  determined  from  the  centroid  of  the  tracer  curve,  was 
approximately  66  minutes.  It  is  highly  unlikely  that  lithium  was  detained  in  the 
basin;  thus,  these  results  indicate  that  the  theoretical  detention  time  was  most 
likely  underestimated.  The  suspected  source  of  error  is  in  the  calculation  of 
flow  through  the  basin,  which  involved  an  assumed  additional  flow  (beyond  that 
measured  at  the  plant  effluent)  of  20  gpm  for  utility  water  consumption  from  the 
final  clearwell.  It  is  also  possible  that  the  tank  dimensions  were  somewhat 
larger  than  indicated  on  the  available  construction  drawings.  Despite  these 
apparent  inconsistencies,  the  results  do  indicate  reasonable  plug  flow,  with  a 
peak  concentration  at  or  near  the  designed  detention  time. 


HYDRAULIC  CHARACTERIZATION  CURVE 
CHLORINE  CONTACT  TANK 
FIGURE  I.  10-10 
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The  bell  shaped  nature  of  the  tracer  curve  is  indicative  of  logitudinal  dispersion 
and  backmixing.  A  description  of  tracer  curves  for  varying  degrees  of 
backmixing  and/or  logitudinal  dispersion  is  provided  by  the  dispersion  number,  d, 
which  measures  the  extent  of  axial  dispersion  (Leverspiel,  1972).  Theoretical 
tracer  curves  for  various  values  of  d  are  shown  in  Figure  L10-(b).  A  more 
complete  description  of  this  parameter,  and  of  its  applicability  to  chlorine 
contact  design,  has  been  provided  by  Trussel  and  Chao  (1977). 


TABLE  1.10-2 

STUDY  RESULTS 
CONTACT  TANK 


Flow  Rate,  1/sec  (gpm): 

Theoretical  Detention  Time  (T),  min: 
Percent  Lithium  Recovered: 


21.8  (345) 
55.6 
116% 


ti/T 

tp/T 

t90/410 

VT 

ta/T 

Dispersion  Number,  d 


0.54 

1.03 


1.88 

1.16 

1.19 

0.0857 


The  dispersion  number  for  the  contact  tank  at  the  EEWTP  was  calculated  from 
Figure  L10-10(a)  to  be  0.0857.  According  to  Trussel  and  Chao,  an  assumed  first- 
order  reaction  for  disinfection  of  bacteria  indicates  that  approximately  60 
percent  increase  in  kill  is  accomplished  by  bringing  the  dispersion  number  from 
0.1  to  0.01.  Thus,  there  is  considerable  improvement  in  potential  kill  which 
could  be  achieved  by  decreasing  longitudinal  dispersion  below  that  which  was 
observed  at  the  EEWTP.  This  could  potentially  permit  similar  bacteriological 
disinfection  with  lower  chlorine  doses. 

Calculations  with  assumptions  of  first  order  disinfection  kinetics  and  assuming 
99  percent  kill  indicate  that  the  EEWTP  contact  basin  may  be  roughly  compared 
to  a  perfect  plug  flow  contact  basin  with  a  detention  time  of  about  43  minutes. 
At  chlorine  doses  employed  at  the  EEWTP,  this  contact  time  should  be  quite 
adequate.  Thus,  the  hydraulic  characteristics  of  the  disinfection  facility  at  the 
plant  are  not  implicated  with  respect  to  periods  of  relatively  poor  final 
disinfection  as  discussed  in  Chapters  7  and  9. 

Summary 

The  test  results  generally  indicate  that  all  of  the  mixing  basins  have  good 
hydraulic  characteristics,  very  closely  reflecting  what  would  theoretically  be 
expected  for  completely  mixed  basins.  The  sedimentation  basin,  on  the  other 
hand,  had  poor  hydraulic  characteristics,  with  significant  short  circuiting.  The 


1-10-10 


Plant-Scale  Evaluations 


chlorine  contact  tank,  with  its  serpentine  flow  configuration,  showed  no 
significant  short  circuiting,  although  there  was  a  moderate  amount  of 
longitudinal  dispersion  and  back  mixing. 

MICROSCREENS 

DESCRIPTION  OF  UNITS 

Microscreening  was  the  first  unit  process  at  the  EEWTP.  Two  microscreens  were 
installed  at  the  plant,  designed  for  parallel  operation.  Piping  was  such  that 
either  the  entire  blended  flow  could  be  directed  through  one  microscreen,  or  the 
individual  (unblended)  source  waters  could  be  applied  separately  to  each  screen. 
The  majority  of  operation  was  in  the  first  mode. 


Criteria 


The  original  objective  of  the  microscreens,  as  outlined  in  the  Design  Memoran¬ 
dum  (Malcolm  Pirnie,  1976)  was  as  follows: 


"Removal  of  suspended  materials,  including  organic  detritus,  soil  particles, 
and  various  microorganisms  including  algae.  Removal  of  other  constituents 
such  as  heavy  metals  and  viruses,  associated  with  the  suspended  material, 
could  be  significant." 


The  two  microscreens  at  the  EEWTP  were  identical  units,  manufactured  by 
Lyco-ZF.  The  units  were  continually  backwashed,  rotating  drum  screens 
operating  under  gravity  flow.  The  filtering  fabric  consisted  of  Tetko,  Inc. 
"PeCap"  monofilament  polyester  screens  with  35  micron  (.0014  inch)  mesh 
openings.  Total  open  area  of  the  screens  was  about  17  percent.  Twenty  panels 
of  screens  were  fitted  to  the  periphery  of  the  rotating  drum  in  each  microscreen. 

Influent  water  entered  the  open  end  of  the  drum  and  flowed  outward  through  the 
openings  in  the  screening  fabric.  The  collected  solids  were  backwashed  from  the 
interior  surface  of  the  rotating  drum  by  high  pressure  jets  into  a  trough  located 
within  and  at  the  highest  point  in  the  drum.  The  28  gpm  of  wash  water 
containing  the  solids  was  conveyed  to  the  backwash  holding  tank.  Algae  and 
bacterial  growth  on  the  screens  was  minimized  by  means  of  an  ultraviolet  light 
at  the  top  of  the  unit.  Each  drum  was  5.2  ft  in  diameter  and  4.4  ft  long  with 
71.7  ft^  of  fabric  area.  The  drums  had  a  minimum  of  66  percent  of  their  area 
submerged  for  a  loading  rate  of  7.3  gpm /ft ^  (assuming  0.5  MGD  through  one 
screen). 


Design  criteria  for  these  units  set  the  peripheral  drum  speed  between  5  and  150 
ft/min  (0.9  and  9.2  rev/min)  with  a  maximum  headloss  through  the  filters  of  6 
inches.  Drum  speed  was  variable  and  was  designed  to  be  automatically 
controlled  to  maintain  flow  through  the  unit  at  a  constant  differential  pressure. 
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OPERATIONAL  HISTORY 

The  microscreening  process  was  employed  during  the  first  four  months  of 
operation  at  the  EEWl'P.  With  the  exception  of  short  periods  during  which  one 
of  the  two  influent  sources  was  out  of  service  or  the  microscreens  were 
temporarily  by-passed  for  maintenance,  the  blended  mixture  of  nitrified  effluent 
and  estuary  water  was  processed  through  a  single  microscreen.  For  the  first  nine 
days  of  operation,  microscreen  no.  1  was  utilized.  For  the  remainder  of  the  first 
four  months,  microscreen  No.  2  was  in  use.  A  summary  of  operation  is  provided 
in  Table  L10-3. 


TABLE  1.10-3 

MICROSCREEN  OPERATIONAL  SUMMARY 


Days  of  Operation,  18  March-18  July  1981 


Nitrified 

Effluent 

Only 

Estuary 

Water 

Only 

Blended 

Source 

Water 

Total 

M.S.  #1 

0 

0 

8.9 

8.9 

M.S.  #2 

5.3 

7.2 

95.3 

107.8 

Both  Microscreens  O.S. 

0 

0.1 

8.5 

8.6 

125.3 


ha  order  to  compare  treatment  with  and  without  microscreening,  the  screens 
were  taken  out  of  service  for  an  extended  period,  beginning  18  July  1981 
(coinciding  with  an  operational  shutdown  for  maintenance).  The  screens  were 
placed  back  in  service  on  29  August  1981. 

Operation 

Operationally,  the  microscreens  required  relatively  little  attention.  Microscreen 
speed  was  controlled  off  of  differential  level  through  the  screen,  such  that,  when 
operating  properly,  no  manual  adjustments  were  required.  In  this  case,  the  only 
operational  manpower  required  was  to  routinely  (every  two  hours)  check  the 
operating  speed  and  water  levels,  as  part  of  the  operator's  routine  rounds. 

One  operational  problem  was  a  failing  of  the  power  control  board,  such  that 
automatic  speed  control  was  not  achieved.  In  this  case  the  operators  had  to 
spend  an  additional  ten  to  fifteen  minutes  each  shift  to  manually  adjust  the 
screen  speed  to  achieve  the  desired  influent  water  level.  The  majority  of 
operation  was  in  this  manual  mode. 

Of  more  concern  were  problems  with  failing  of  the  tachometer  generator,  which 
tightened  up  and  ceased  to  produce  speed  read-out  or  control  signals  on  several 
occasions.  Failing  of  this  unit  on  one  microscreen  occurred  during  start-up  and 
the  generator  was  sent  back  to  the  manufacturer  for  repair.  Operation  through 
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18  July  was  with  the  other  tach  generator,  which  also  finally  failed.  As  of  1 
October  1981,  neither  tachometer  generator  was  functional  and  drum  speed 
could  not  be  directly  monitored.  Adjustments  in  speed  could  be  made  only 
through  adjustments  to  a  potentiometer  inside  the  control  panel. 

With  operation  of  the  microscreens,  particular  attention  had  to  be  paid  to  level 
control  during  times  of  plant  flow  surges  (influent  pump  shut  down  or  start-up). 
On  these  occasions  influent  level  occasionally  backed  up  to  overflow,  sometimes 
flooding  through  the  backwash  water  discharge  system,  which  had  to  be  opened 
to  atmosphere  for  flow  gauging.  In  these  cases,  the  microscreens  had  to  be 
manually  by-passed  until  flow  stabilized. 

One  interesting  operational  problem  developed  in  early  September.  Quantities  of 
tiny  clam  shells  which  came  in  with  the  estuary  water  clogged  the  microscreens 
and  caused  flooding  and  by-pass  of  the  units.  The  shells  presumably  accumulate 
at  the  estuary  intake  structure  or,  possibly,  in  the  pipe  itself,  and  became 
dislodged  with  surges  in  flow,  outside  agitation,  or  natural  die  off. 

hi  terms  of  operational  control,  the  only  measurements  of  interest  for  the 
microscreens  were  drum  speed  and  differential  level.  These  are  shown  in 
Table  LI 0-4  for  the  first  four  months  of  operation. 

TABLE  1.10-4 

OPERATIONAL  SUMMARY 
MICROSCREENS 
16  MARCH  -  18  JULY  1981 


Drum  Speed,  indicated  rpm 
Range 
Mean 


3.4  -  9.0 
5.1 


Differential  Level,  inches 
Range 
Mean 


0.0  -  3.3 
0.9 


Maintenance 


Routine  maintenance  of  the  microscreens  involved  greasing  the  reducer  bearings 
monthly,  changing  reducer  oil  quarterly,  and  running  calibration  checks  on  the 
instrumentation  every  one  to  two  months.  These  routine  tasks  amounted  to  only 
about  eight  man-hours/month. 

In  addition  to  routine  maintenance,  repair  of  the  following  two  items  were 
frequent  maintenanace  requirements:  1)  malfunction  of  tachometer  generators 
and/or  of  the  power  control  boards;  and  2)  ripping  of  individual  polyester  screens. 
These  two  items  accounted  for  virtually  all  microscreen  down  time  (seven 
percent)  during  the  first  four  months  of  operation.  The  problem  with  failure  of 
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the  tachometer  generators  has  been  previously  discussed.  The  problem  with  the 
screens  ripping  is  one  which  was  most  prevalent  during  the  first  month  of  start¬ 
up.  The  polyester  screens  tended  to  become  brittle  if  left  dry  or  with  sludge  in 
the  pores  when  not  in  use.  Over  twenty  screens  were  torn  during  the  course  of 
start-up.  These  were  discovered  after  the  first  week  of  operation*  at  which 
time*  the  spare  screens  and  screens  from  both  units  had  to  be  pooled  to  obtain 
twenty  usable  screens  to  keep  one  unit  in  operation. 

Another  major  maintenance  problem  with  the  microscreens  occur ed  during  the 
extended  shutdown  in  August.  At  that  time,  the  babbit  bearing  on  the  drum  of 
microscreen  No.  2  siezed.  The  problem  was  attributable  to  the  accumulation  of 
sand,  grit,  and  rust  in  the  unit,  which  was  without  water  lubrication  while  idle. 
The  bearing  required  considerable  labor  (over  100  man-hours)  to  free  and 
remove.  This  problem  should  not  occur  in  a  continually  operating  unit. 

PERFORMANCE  EVALUATION 

General  Performance 

Turbidity  and  Solids  Analysis.  Table  L10-5  provides  an  analytical  summary  of 
turbidity  and  solids  results  around  the  microscreens  for  the  first  four  months  of 
operation  at  the  EEWTP.  It  can  be  seen  that,  over  approximately  104  days  of 
operation  on  blended  effluent,  the  removal  of  turbidity  and  suspended  solids 
were,  on  the  average,  13  and  17  percent,  respectively.  These  values  are  based  on 
24-hour  composite  samples  of  the  individual  source  waters  and  of  the  blended 
microscreen  effluent. 

PSD  Analyses.  Particle  size  distribution  analyses  were  periodically  conducted  on 
grab  samples  of  microscreen  influent  and  effluent  as  part  of  the  TPPAM. 
Results  of  eight  analyses,  conducted  between  31  May  and  15  July  1981,  are 
presented  in  Table  L10-6.  Average  size  distribution  plot  and  a  typical  removal 
vs.  size  bar  graph  are  presented  in  Figures  L10-11  and  1.10-12,  respectively. 

The  results  indicate  that  the  microscreen  is  effective  in  removing  particles 
greater  than  35  im,  as  would  be  expected.  In  addition,  the  total  particle  count 
and  beta^  values  indicate  that  some  of  the  larger  particles  may  have  been  broken 
down  through  the  microscreens  and/or  blend  mixing.  It  is  impossible  to 
differentiate  between  these  processes  with  available  data,  but  it  is  likely  that 
some  shearing  occurred  through  each  process. 


2.  The  beta  value  of  a  particle  size  distribution  represents  the  slope  of  a  plot 
such  as  that  shown  in  Figure  7-9.  When  beta=l,  the  particulates  are 
distributed  equally  in  each  of  the  class  intervals.  The  higher  the  beta  value, 
the  more  the  concentration  is  dominated  by  finer  particles.  For  a 
hypothetical  suspension  of  particles  in  the  measurable  range  0.5  to  100  ym, 
total  surface  area  concentration  of  the  particulate  fraction  resides 
predominantly  in  the  fractions  below  10  ixn  at  any  beta>3.  (This  assumes  that 
particle  shape  is  independent  of  size.)  For  a  more  in-depth  discussion  of  beta 
factors,  the  reader  is  referred  to  Particulates  in  Water.  M.  C.  Kavanaugh  and 
J.  O.  Leckie,  ed.,  American  Chemical  Society,  Washington,  D.C.  198v 
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TABLE  L10-5 

MICROSCREENS  INFLUENT  AND  EFFLUENT,  TSS  AND  TURBIDITY 
DURING  OPERATION  ON  BLENDED  INFLUENT 
16  MARCH  -  18  JULY  1981 


Plant1 

Blend  Tan 

Influent 

Effluent 

Turbidity,  NTU 

No.  of  Sample  Pairs 

94 

94 

Arithmetic  Mean 

15 

13 

Std.  Dev  (+) 

5.8 

5.7 

Median 

15 

12 

90%  Less  Than 

19 

18 

Range 

7.2  -  47 

4.4  -  50 

Total  Suspended  Solids,  mg/L 

No.  of  Sample  Pairs 

67 

67 

Arithmetic  Mean 

18.5 

15.4 

Std.  Dev  (+) 

8.3 

8.1 

Median 

17.5 

14.0 

90%  Less  Than 

26.4 

24.0 

Range 

7.0  -  62.3 

5.0  -  52.0 

Flow  weighted  "average"  from  daily  composite  analyses  on  two  source 
waters.  Note:  Turbidity  is  not  a  parameter  for  which  arithmetic  averaging 
between  samples  is  necessarily  valid.  However,  comparative  data  of 
influents  and  blend  water,  with  the  microscreens  off-line,  indicates  that 
averaged  results  are  representative  of  the  blended  water  to  within  +5% 
(average  of  38  data  points). 


V 
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TABLE  1.10-6 

MICROSCREENS  INFLUENT  AND  EFFLUENT  PARTICLE  SIZE 
DISTRIBUTION  DATA 


Blend  Tank 


Influent  Effluent 

No.  of  Sample  Pairs  8  8 

Total  Counts  (No./ml) 

Arithmetic  Mean  37,400  37,100 

Std.  Dev.  (+)  9,060  9,460 

Min.  25,000  23,000 

Max.  50,400  51,000 

Mean  Particle  Diameter  Based 
on  Population,  (L,  ftm) 

ArithmeticMean  5.7  5.6 

Std.  Dev.  (+)  0.6  0.6 

Min.  5.1  5.0 

Max.  6.6  6.9 

Mean  Particle  Diameter  Based 

on  Volume,  dy  (jxn)  ♦* 

ArithmeticMean  32.6  25.6 

Std.  Dev.  (+)  4.4  5.0 

Min.  26.1  21.5 

Max.  41.7  36.6 


Beta  Value 


Arithmetic  Mean 

-2.46 

-2.42 

Std.  Dev.  (+) 

.18 

.14 

Min. 

-2.13 

-2.15 

Max. 

-2.66 

-2.58 

PARTICULATE  REMOVAL-MICROSCREEN 
FIGURE  I.  10-12 
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Asbestos  Removal.  As  part  of  the  initial  RWQTP,  asbestos  fibers  were  examined 
in  7-day  composites  from  five  points  in  the  plant.  Table  1.10-7  presents  relevant 
asbestos  results.  Table  L10-8  shows  removal  statistics  for  eleven  weeks  during 
which  the  microscreens  were  operating  and  for  which  paired  samples  are 
available. 

The  data  indicates  that,  on  the  average,  some  asbestos  fibers  were  removed  by 
the  microscreens.  Because  of  the  nature  of  the  analysis,  however,  results  are 
highly  variable  with  apparent  negative  removal  rates  on  some  days.  Observed 
asbestos  removals  were  undoubtedly  due  to  removal  of  asbestos  harbored  in 
larger  particles.  Although  it  is  difficult  to  draw  specific  conclusions  from  the 
results,  it  appears  that  asbestos  removal  through  the  screens  was  unreliable  and 
generally  far  from  complete. 


TABLE  1.10-7 

SUMMARY  OF  ASBESTOS  ANALYSES 


No.  of  Chrystotile  Fibers 
MFL 

End  of  Week  Blue  Plains  Potomac 


(For  7  Day  Composite) 

Nit.  Effl. 

Blend 

3/31/81 

3.90 

7.29 

ND 

4/08/81 

1.84 

19.68 

0.66 

4/15/81 

2.60 

14.70 

5.70 

4/22/81 

1.38 

— 

9.20 

4/29/81 

14.40 

1.30 

— 

5/06/81 

ND 

26.20 

6.56 

5/13/81 

2.62 

3.94 

ND 

5/20/81 

1.31 

2.67 

4.60 

5/27/81 

1.31 

8.75 

0.33 

6/03/81 

— 

5.47 

ND 

6/10/81 

0.96 

19.48 

ND 

6/17/81 

0.67 

3.73 

3.94 

6/24/81 

0.29 

8.87 

3.30 

7/01/81 

ND 

5.13 

ND 

7/08/81 

— 

0.99 

48.55 

7/15/81 

2.95 

2.73 

4.59 

No.  of  Samples/No. 

Used  for  Statistics1 

14/12 

15/15 

15/10 

Arith.  Mean  +  Std.  Dev. 

1.31+3.90 

8.73+7.47 

8.74+13.50 

Geom.Mean/S.F.2 

2.85/3.62 

5.85/2.57 

3.98/3.66 

Median/90% 

1.31/3.90 

5.47/19.68 

3.30  -9.20 

*3? 


1.  Samples  not  detected  (ND)  are  not  used  for  statistics. 

2.  S.  F.  =  Spread  Factor 


1-10-17 


Plant-Scale  Evaluations 


TABLE  1.10-8 

SUMMARY  OF  ASBESTOS  REMOVAL  THROUGH  MICROSCREENS 


Combined^ 

Blend 

Influent 

Tank 

%  Removal 

3/31/81 

5.56 

ND2 

100 

4/08/81 

16.83 

0.66 

96 

4/15/81 

8.47 

5.70 

33 

5/06/81 

12.86 

6.56 

49 

5/20/81 

2.02 

4.60 

-128 

5/27/81 

5.05 

0.33 

93 

6/10/81 

5.26 

ND2 

100 

6/17/81 

1.85 

3.94 

-113 

6/24/81 

4.50 

3.30 

27 

7/01/81 

2.50 

ND2 

100 

7/15/81 

2.85 

4.59 

-61 

No.  of  Sample  Pairs 

11 

11 

11 

Arith.  Mean  +  Std.  Dev. 

6.16  +  4.57 

2.69  +2.42 

47%  +  78% 

Geom.  Mean/S.F.3 

4.82/2.00 

NA2 

-  -  - 

Median/90% 

5.05/12.86 

3.30/5.70 

— 

1.  Combined  influent  is  calculated  from  Table  1.10-7  on  the  basis  of  average 
flows  from  each  source  for  the  week  in  question. 

2.  Values  "not  detected"  are  assumed  to  be  0  for  the  calculations  in  this  table. 
Geometric  mean  is  therefore  meaningless. 

3.  S.F.  =  Spread  Factor 


TOC  Removal.  Under  the  initial  RWQTP,  TOC  was  not  a  parameter  which  was 
routinely  evaluated  prior  to  the  blended  plant  influent.  For  this  reason,  a  special 
study  was  conducted  on  microscreen  influent  and  effluent  water.  This  study, 
conducted  during  the  week  of  23  June  through  29  June  consisted  of  daily 
compositing  of  two  hour  grab  samples  from  each  location.  Turbidities  were 
measured  on  each  grab  sample  and  each  composite  sample  was  analyzed  for  TOC 
and  particle  size  distribution.  The  results,  in  terms  of  arithmetic  mean  value  + 
standard  deviation,  are  presented  in  Table  1.10-9. 
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TABLE  1.10-9 

COMPOSITE  TESTING  PROGRAM 
ANALYTICAL  SUMMARY 
ARITHMETIC  MEANS  +  STANDARD  DEVIATIONS 


Influent 


Effluent 


Number  of  24-hour  composites: 
Turbidity,  NTU 
TOC,  mg/L 

Number  of  Composites  Used  for 
PSD  Analysis 

Total  Particle  Count,  #/ml 
Mean  Particle  Diameter  (Popu¬ 
lation),  i*n 

Mean  Particle  Diameter  (Volume), 
t*n 

Beta  Value 


7 

16.3  +  3.8 
4.61  +  0.19 

4 

37,500  +4,500 
6.4  +  0.6 

44.3  +  4.5 
2.32 


7 

14.7  +  3.5 
4.12  +  0.22 

4 

36,200  +  5,700 

6.2  +  0.5 

42.0  +  6.9 
2.33 


Thus,  about  11  percent  of  influent  TOC  was  removed  by  the  microscreens  during 
the  test  period.  The  TOC  removed  was  most  probably  in  particulate  form. 

Particle  size  distributions  of  the  composited  samples  were  determined  for  four 
days  of  the  testing  period,  as  indicated  in  Table  1. 10-9-  The  data  indicates  a 
total  particle  count  typical  of  that  found  in  the  grab  samples,  although  mean 
particle  size,  particularly  with  respect  to  volume,  was  much  higher  in  the 
composited  samples.  This  variation  is  most  likely  due  to  coagulation  during  the 
24-hour  composite  period,  such  that  little  significance  can  be  placed  on  specific 
size  data  from  the  composite  samples.  The  data  does  serve  as  a  qualitative 
illustration  that  the  TOC  removal  was  associated  with  a  reduction  in  mean 
particle  size  and,  thus,  with  removal  of  the  larger  sized  particles. 

Comparative  Study 

A  more  useful  measure  of  the  effect  of  microscreen  operation  on  overall  plant 
performance  is  provided  by  comparing  performance  during  operational  periods 
with  and  without  the  microscreens  on-line.  Data  from  operation  under  compar¬ 
able  plant  operating  conditions  were  utilized  for  this  evaluation;  adjacent  time 
periods  of  equal  duration  were  selected  to  minimize  any  possible  effects  of 
seasonal  variation  in  plant  influent  characteristics.  Table  1.10-10  presents 
average  suspended  solids  data  and  cumulative  removals  using  daily  composites 
taken  during  the  two  study  periods. 
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TABLE  1.10-10 

PROCESS  PERFORMANCE  FOR 

TOTAL  SUSPENDED  SOLIDS  WITH  AND  WITHOUT  MICROSCREENING1 


snded  Solids,  me 


Cumulative 
Percent  Removal 


MS  On-Line 

MS  Out  of 
Service 

MS  On-line 

MSO/S 

No.  of  Composite  Samples 

20 

20 

Influent^ 

14.1+4.6 

12.8+3.8 

0 

— 

Blend  Tank  (Microscreen 

effluent) 

12.6+4.1 

12.3+4.5 

11 

0 

Sedimentation  Effluent 

4. 0+1.6 

2. 9+1.4 

72 

76 

Filter  Effluent 

ND 

ND 

100 

100 

1.  Based  on  arithmetic  means  and  standard  deviations  at  process  sites. 

2.  Flow  weighted  average  from  analyses  on  two  source  waters. 


It  can  be  seen  that  the  combined  removal  of  microscreening  and  sedimentation 
accounted  for  removal  of  over  seventy  percent  of  the  influent  suspended  solids  in 
both  cases.  Although  the  microscreens  were  effective  in  removing  about  eleven 
percent  of  the  influent  solids,  these  were  apparently  solids  which  are  readily 
removed  by  sedimentation  without  microscreening.  This  is  not  surprising,  as  the 
particles  removed  by  microscreening  were  generally  large  (greater  than  35  im, 
see  Figure  L10-12),  and  should  have  settled  out  readily.  There  is  some  evidence 
that  these  larger  particles  may  have  actually  enhanced  the  overall  sedimentation 
process,  and  that  their  prescreening  was  detrimental  to  coagulation. 


Turbidity.  Table  L10-11  presents  average  turbidity  results  from  the  two  study 
periods. 
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TABLE  1.10-11 

PROCESS  PERFORMANCE  FOR 

TURBIDITY  REMOVAL  WITH  AND  WITHOUT  MICROSCREENING 


Turbidity.  NTU 


• 

Microscreen  On-Line 

Microscreens  Out  of  Service 

No.  of  Days  Evaluated 

26 

26 

Influent  * 

13.7+4.1 

10.7+2.7 

Blend  Tank^ 

11.8+4.0 

10.1+2.5 

Filter  Influent3 

2.6+0.4 

2.0+0.3 

Filter  Effluent3 

0.19+0.07 

0.14+0.06 

No.  of  Filter  Runs 

21 

18 

Average  Filter  Run 
Length,  hrs. 

72.5 

67.3 

Average  Filter  Headloss 
at  Backwash,  ft. 

6.6 

5.8 

1.  Flow  weighted  "average"  from  daily  composite  analyses  on  two  source 
waters. 

2.  From  daily  composites. 

3.  From  two  hour  ODCS  measurements.  (Standard  deviations  represent  devia¬ 
tions  of  the  daily  averages.) 


As  with  the  suspended  solids,  the  turbidity  removal  through  sedimentation  did 
not  deteriorate  with  the  microscreens  off-line.  The  filtration  process  was 
relatively  unaffected,  as  well. 

The  longer  average  filter  run  length  with  the  microscreens  on-line  was  the  result 
of  four  extremely  long  runs  (two  on  each  filter)  during  the  week  of  22  June  1981. 
The  average  run  length  for  the  remaining  17  filter  runs  was  63.9  hours,  with  an 
average  headloss  at  backwash  of  six  feet. 

CONCLUSIONS  AND  RECOMMENDATIONS 

Conclusions 


While  operating  generally  within  the  original  design  expectations,  the  micro¬ 
screens  did  not  show  any  appreciable  contribution  to  plant  performance.  The 
suspended  matter  which  was  removed  was  relatively  large  and,  together  with 
associated  contaminants,  was  easily  removed  through  settling  alone.  It  was  also 
demonstrated  that  the  downstream  filtration  process  was  virtually  unaffected  by 
taking  the  microscreens  out  of  service. 

Removal  of  algae  from  the  estuarine  source  was  presumably  the  primary  design 
function  of  the  microscreens.  However,  influent  algae  levels  were  low  during 
the  entire  period  of  operation  and  removal  could  not  be  evaluated  at  the  EEWTP. 
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Moreover,  it  is  unlikely  that  the  35  pm  mesh  of  the  microscreens  could  remove 
smaller  algae,  and  would  be  potentially  effective  only  for  removed  of  larger 
diatoms  and  filamentous  blue-green  algae. 

Operational  requirements  of  the  microscreens  were,  in  general,  relatively  low, 
although  power  requirements  were  significant.  Pumping  to  the  microscreen 
influent  required  an  additional  five  to  six  feet  of  head  relative  to  direct  pumping 
to  the  blend  tank. 

Maintenance  requirements  for  the  microscreens  were  significant,  although  a 
major  portion  of  the  labor  was  required  for  resolution  of  problems  associated 
with  periods  of  disuse.  This  merits  concern  with  respect  to  microscreen 
consideration  for  any  full-scale  application  not  requiring  continuous  operation. 

Recommendations 

On  the  basis  of  information  obtained,  the  initial  investment  and  operational 
expenses  of  microscreens  would  not  be  recommended  at  a  full-scale  plant. 
Essentially,  the  units  showed  little  benefit  over  treatment  through  sedimentation 
without  pre-screening. 

The  only  potential  benefit  of  microscreens  is  through  the  screening  of  algae, 
particularly  blue-greens.  It  is  not  evident  that  such  algae  would  necessarily  be 
present  in  the  estuarine  source  under  drought  conditions,  although  the  potential 
exists.  In  any  event,  operation  at  the  EEWTP  could  not  model  this  condition,  and 
no  useful  information  could  be  obtained  through  the  microscreen  operation. 

In  light  of  the  above,  the  microscreens  were  taken  out  of  service  at  the  EEWTP 
as  of  October  1981.  This  allowed  a  more  extensive  study  of  the  effect  of 
untreated  influent  on  downstream  processes  and  was  more  representative  of  the 
likely  process  combination  for  the  full-scale  plant. 
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ADDITIONAL  ORGANICS  ANALYTICAL  PROGRAM 


BACKGROUND 

The  RWQTP  trace  organics  monitoring  included  a  number  of  analyses  to  assess 
levels  of  organic  contaminants  in  the  sub-microgram  per  liter  range.  Li  spite  of 
these  modern  analytical  techniques  employed  in  the  RWQTP,  it  was  not  capable 
of  detecting  all  organic  chemicals  present  in  the  samples.  The  RWQTP 
methodologies  relied  primarily  on  gas  chromatography  or  combined  gas  chroma¬ 
tography-mass  spectrometry  (GC/MS)  for  the  separation  and  identification  of 
organics.  Preconcentration  steps  were  usually  required  in  order  to  obtain 
sufficient  quantities  of  material  for  detection  by  the  instrument  systems. 

For  the  RWQTP,  the  application  of  techniques  such  as  dynamic  gas-stripping 
and  solvent  extraction  permitted  the  isolation  of  only  a  limited  number  of 
organic  compounds  from  aqueous  solution.  For  example,  ionic  species  and 
highly  polar  neutral  organic  compounds  often  escape  detection  by  these 
techniques  due  to  their  high  aqueous  solubility  and  low  volatility.  Also, 
heavier  molecular  weight  materials  isolated  by  some  of  the  procedures  were  too 
non-volatile  to  be  analyzed  by  the  GC  and  GC/MS  procedures  utilized. 

In  an  attempt  to  expand  the  range  of  organics  analyses,  an  Additional  Organics 
Analytical  Program  (AOAP)  was  initiated,  to  complement  the  organics  monitor¬ 
ing  in  the  RWQTP.  The  AOAP  was  limited  in  scope  due  to  budget  and  time 
constraints.  Many  of  the  techniques  initially  selected  for  inclusion  in  the 
survey  were  dropped  because  they  involved  considerable  analytical  research  and 
development  costs.  In  spite  of  this  constraint,  several  unique  analytical 
techniques  were  employed  to  provide  lower  detection  limits  or  for  detection  of 
compounds  not  included  in  the  primary  and  secondary  organic  compounds  found 
through  the  RWQTP. 

The  text  which  follows  describes  six  additional  analytical  procedures  which 
were  employed,  their  significance,  and  the  results  of  tests  conducted  on  a  few 
project  samples.  The  procedures  which  were  utilized  are: 

Modified  Liquid/Liquid  Extraction  for  Dihaloacetonitriles 
High  Performance  Liquid  Chromatography  (HPLC) 

Steam  Distillation 
High  Resolution  GC/MS 
Cation  Exchange 
Anion  Exchange 
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SAMPLING  AND  PRESERVATION 

All  AOAP  samples  were  grabs  collected  at  three  EEWTP  sampling  locations,  the 
blended  influent,  final  carbon  column  effluent  and  finished  water,  and  finished 
water  from  the  three  local  MWA  water  treatment  plants  (WTP)  monitored  in 
the  RWQTP.  If  necessary,  samples  were  preserved  on-site  and  shipped  in 
coolers  to  the  project  off-site  laboratory  for  analysis.  Coolers  arrived  off-site 
after  overnight  shipment. 

The  AOAP  was  initiated  and  concluded  during  Phase  HA  operation  of  the 
EEWTP. 


MODIFIED  LIQUID /LIQUID  EXTRACTION 
(DIHALO  AC  ETO  NITRILES) 

Dlhaloacetonitriles  (DHAN)  are  a  class  of  compounds  formed  in  water  by  the 
reaction  of  chlorine  with  amino  acids  and  certain  naturally  occuring  organic 
compounds  (Oliver,  1983;  Keith  et  al,  1981,  McKinney,  et  al,  1976).  They  have 
been  shown  to  be  byproducts  of  the  chlorination  of  drinking  water  (Trehy, 
1980)  and  are  probably  present  in  most  water  supplies  using  free  chlorine  for 
disinfection.  Although  an  incremental  lifetime  cancer  risk  for  DHAN's  has  not 
yet  been  calculated,  they  have  been  shown  to  have  mutagenic  and  carcinogenic 
effects  (Bull,  1980). 

The  DHAN  compounds  most  commonly  found  are: 

Dichlaroacetonitrile  (DCAN) 

Chlorodibromoacetonitrile  (CBAN) 

Dihromoacetonitrile  (DBAN) 

PROCEDURE 

The  analysis  of  DHANs  consisted  of  a  pentane  extraction  followed  by 
GC/ECD  analysis.  Each  sample  was  collected  headspace-free  in  a  1Z5  ml 
amber  glass  bottle  which  had  a  teflon-lined  (TFE)  septum.  The  samples  were 
kept  at  4°C  until  extraction.  The  samples  were  extracted  immediately  upon 
arrival  at  the  off-site  laboratory,  usually  about  24  hours  after  the  samples  were 
taken.  For  extraction,  15  ml  of  a  sample  was  withdrawn  and  discarded. 
Sodium  sulfate  (30  gm)  was  added  to  the  sample,  followed  by  5  ml  of  pentane. 
The  sodium  sulfate  was  added  to  decrease  the  solubility  of  the  DHANs  in 
water,  thereby  increasing  the  efficiency  of  their  extraction  into  pentane. 
The  pentane  contained  1,2-Dibromopropane  as  an  internal  standard  (1725  yg/L 
in  pentane;  equivalent  to  a  concentration  of  75  yg/L  in  water).  After  the 
samples  were  shaken  on  a  rotary  platform  shaker  for  twenty  minutes,  the 
sample  bottles  were  opened  and  the  pentane  extract  was  transferred  into 
two,  2  ml  autosampler  vials.  Each  vial  was  sealed  with  a  TFE  septa  and  screw 
cap.  One  of  the  vials  was  analyzed  immediately  on  a  Varian  6000  GC  and 
the  other  was  saved  as  a  backup  sample.  The  samples  were  analyzed  by 
GC/ECD  as  soon  as  possible  after  extraction.  The  sample  extracts  were 
placed  in  the  Varian  autosampler  along  with  the  appropriate  standards  and 
blanks. 
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GC  conditions: 

2  ]i  split  injection 
Ultrapure  Nitrogen  @  80  psi 
12  psi 
30  ml/ min 
30  mg/min 
1  ml/min 
220°C 
350©C 

40°C  for  3  minutes,  then  programmed  to 
60°C  at  10°C/min.,  held  at  60°C 
for  5  minutes 

The  quantitation  was  done  by  the  internal  standard  technique.  The  concentra¬ 
tion  of  Dichloroacetonitrile  was  1/10  the  concentration  of  the  other  two 
DHAN's  because  the  technique  was  observed  to  be  more  sensitive  to  the 
dichloroisomer.  Each  day,  calibration  curves  were  analyzed  at  Dichloro¬ 
acetonitrile  concentrations  of  0.5,  1.0,  5.0,  10,  and  50  pg/L.  Extraction  and 
system  blanks  were  run  approximately  every  nine  samples. 

PRECISION 

The  precision  tests  were  done  in  deionized  water  at  a  concentration  of  0.5  pg/L 
DC  AN  and  5  pg/L  CBAN  and  DBAN. 


Replicate 

DC  AN 

CBAN 

DBAN 

1 

0.48 

4.74 

4.67 

2 

0.45 

4.68 

4.83 

3 

0.48 

4.89 

4.84 

4 

0.49 

5.14 

5.15 

5 

0.47 

4.93 

4.82 

6 

0.52 

5.35 

5.30 

7 

0.51 

5.31 

5.19 

Average 

0.49 

5.01 

4.97 

Std  Deviation 

0.02 

0.23 

0.24 

True  Value 

0.50 

5.00 

5.00 

IDL1 

0.05 

0.5 

0.5 

MDL2 

0.06 

0.7 

0.8 

1.  IDL  =  Instrument  Detection  Limit  or  two  times  the  background  noise  of 
the  instrument. 

2.  MDL  =  Method  Detection  Limit  or  three  times  the  standard  deviation  of 
the  seven  replicates. 


Injection  volume: 
Carrier  Gas: 

Injector  pressure: 

Split  flow: 

Make-up  flow: 

Column  flow: 

Injector  temperature: 
Detector  temperature: 
Column  temperature: 
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RESULTS 

Twelve  samples  were  analyzed  for  DHANs  taken  at  six  sites  on  two  different 
days.  The  sites  analyzed  were  the  EEWTP  blended  influent,  final  carbon 
column  effluent,  EEWTP  finished  water,  and  the  finished  waters  from  the  three 
local  WTPs.  DHANs  were  not  found  in  the  influent  to  the  EEWTP.  After  the 
addition  of  chloramines  to  ozone  disinfected  GAC  effluent,  the  DHAN  concen¬ 
tration  was  observed  to  be  0.08  yg/L,  close  to  the  MDL,  in  one  sample.  Also 
shown  in  these  tables  are  the  levels  of  THMs  found  in  samples  taken  on  the 
same  day  or  proximate  days.  As  shown,  the  distribution  of  DHANs  followed  the 
same  pattern  as  for  THMs.  The  predominant  specie  was  the  DCAN,  analagous 
to  CHCI3  in  the  THM  group.  Also,  the  ratio  of  DCAN  to  CHCI3  in  the  finished 
waters  of  the  local  plants  ranged  from  8.9  to  10.4  on  a  mass  basis.  These 
results  are  similar  to  those  repc.*ted  by  Oliver  (1983). 

In  the  case  of  the  EEWTP  in  Phase  HA,  no  free  chlorine  was  present  in  the 
treatment  train,  and  thus,  only  trace  levels  of  DHANs  were  found. 


EEWTP  SITES  (yg/L) 


Compound/Date 

Blended 

Influent 

Final  Carbon 
Column  Effluent 

Finished 

7/26/82 

DCAN 

ND* 

ND 

0.08 

CBAN 

ND 

ND 

ND 

DBAN 

ND 

ND 

ND 

CHC13 

2.4 

ND 

0.2b 

DCBM 

0.8 

ND 

0.2b 

DCBM 

0.4 

ND 

0.3b 

CHBr3 

ND 

ND 

0.3b 

7/27/82 

DCAN 

ND 

ND 

ND 

CBAN 

ND 

ND 

ND 

DBAN 

ND 

ND 

ND 

a.  ND  =  Not  Detected. 

b.  Data  from  7/29  RWQTP  composite  LLE  samples. 
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FINISHED  WATERS  (yg/L) 


Compound/Date 

EEWTP 

WTP1 

WTP2 

WTP3 

7/26/82 

DCAN 

0.08 

9.6 

11 

4.1 

CBAN 

NDa 

1.7 

0.5 

0.8 

DBAN 

ND 

ND 

ND 

ND 

CHC13 

0.2b 

85 

115c 

38 

DCBM 

0.2b 

16 

8.2C 

11 

DCBM 

0.3b 

2.4 

0.4C 

2.1 

CHBr3 

0.3b 

ND 

ND 

ND 

7/27/82 

DCAN 

ND 

9.9 

11 

5.0 

CBAN 

ND 

1.7 

0.63 

1.2 

DBAN 

ND 

ND 

ND 

ND 

a.  ND  =  Not  Detected. 

b.  Data  from  7/29  RWQTP  samples 

c.  Data  from  7/25  RWQTP  samples 


HIGH  PERFORMANCE  LIQUID  CHROMATOGRAPHY  (HPLC) 

HIGH  MOLECULAR  WEIGHT  FRACTION 

This  procedure  was  used  for  the  analysis  of  nonvolatile,  high  molecular  weight 
organic  compounds.  It  is  a  highly  sensitive  technique  for  measuring  a  variety 
of  compounds,  such  as  the  Polynuclear  Aromatic  Hydrocarbons  (PAH),  naphtha¬ 
lene,  benzo(a)pyrene,  and  anthracene  (Krstulovic,  1976;  Wilkinson,  1979,  Ogan, 
1978;  Ogan,  1979;  Sorrell,  1979;  Grant,  1977;  Thruston,  1978;  Ogan,  1980). 
Many  of  these  compounds  are  suspected  human  carcinogens.  The  EPA  has 
estimated  a  level  of  0.97  yg/L  for  PAH  to  correspond  to  the  one  per  million 
incremental  lifetime  cancer  risk.  The  HPLC  method  is  capable  of  quantifying 
many  PAH  compounds  down  to  the  nanogram  per  liter  level.  Some  of  the 
PAH  compounds  were  observed  in  the  regular  monitoring  of  the  RWQTP. 
The  HPLC  method  provides  a  more  precise  and  comprehensive  assessment  of 
these  compounds  in  samples,  because  the  analytical  noise  level  is  reduced.  The 
analysis  of  the  sample  extracts  was  performed  by  High  Performance  Liquid 
Chromatograph  (HPLC)  because  of  the  low  volatility  and  excellent  fluorescent 
response  of  the  polynuclear  aromatic  compounds  being  studied.  The  compounds 
determined  were: 

Naphthalene 
2-Chloronaphthalene 
Fluor ene 
Phenanthrene 
Anthracene 
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Fluoranthene 

Pyrene 

Benzo(a)  anthracene 
Chrysene 

Benz  o  (b)  fluoranthene 
Benzo(k)  fluoranthene 
Benzo(a)  pyrene 
Dibenzo(a,h)  anthracene 
Benzo(g,h,i)perylene 
Ideno(l  ,2,3-c,d)pyrene 
Coronene 

PROCEDURE 

The  methylene  chloride  extraction  technique  was  used  to  detect  the 
aromatic  hydrocarbons  from  the  size  of  naphthalene  up  to  coronene.  A  reverse 
phase  C-18  column  was  used  to  separate  the  compounds  and  the 
fluorescence  detector  used  for  maximum  sensitivity. 

Grab  samples  were  collected  in  1  L  amber  glass  bottles  with  teflon-lined 
caps.  The  samples  were  dechlorinated  with  sodium  sulfite  and  acidified  to  pH 
2  to  prevent  biological  degradation.  The  samples  were  stored  at  4°C  until 
analysis.  For  the  extractions,  500  ml  of  the  sample  was  placed  into  a  one  liter 
separatory  funnel.  The  pH  was  adjusted  to  pH  7  by  the  addition  of  sodium 
hydroxide.  Next,  30  ml  of  pesticide  grade  methylene  chloride  was  added  to 
the  separatory  funnel  and  the  sample  shaken  for  two  minutes.  The  organic 
layer  was  allowed  to  separate  and  was  poured  into  an  Erylenmeyer  flask.  This 
was  repeated  a  second  and  a  third  time  in  the  same  manner.  The  extracts  were 
combined  in  a  250  ml  round  bottom  flask  and  one  gram  of  anhydrous 
magnesium  sulfate  added.  The  sample  was  allowed  to  sit  for  fifteen  minutes 
and  the  magnesium  sulfate  removed  by  gravity  filtration.  The  residual 
magnesium  sulfate  was  then  rinsed  with  30  ml  of  methylene  chloride.  The 
filtered  extract  was  then  placed  in  a  500  ml  Kuderna  Danish  (KD)  equipped  with 
a  10  ml  concentrator  tube.  The  sample  was  evaporated  to  1  ml  by  placing  the 
concentrator  tube  in  a  60-65°C  water  bath. 

The  methylene  chloride  extract  was  then  cleaned-up  by  passing  it  through  a 
silica  gel  column.  The  column  consisted  of  10  gm  of  silica  gel  which  had  been 
washed  in  pentane.  The  extract  was  placed  on  the  top  of  the  column  and  the 
compounds  eluted  from  the  column  with  25  ml  of  pentane  followed  by  40  ml  of 
40%  methylene  chloride  in  pentane  (v/v).  The  m^^^ene  chloride  eluant 
contained  the  compounds  of  interest.  This  was  then  reduced  to  dryness  under  a 
flow  of  nitrogen  at  40°C.  The  residue  was  then  redissolved  in  1  ml  of 
acetonitrile  and  stored  in  an  amber  glass  vied  with  a  TFE  liner.  The  samples 
were  analyzed  as  soon  as  possible  by  HPLC. 

The  sample  was  injected  into  a  Varian  Model  54  HPLC  equipped  with  a 
Perkin-Elmer  10  0.26x25cm  HC-ODS  C-18  reverse  phase  column.  The 

HPLC  conditions  were  as  follows: 
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Injection  volume: 
Column  used: 

Column  temperature: 
Column  flow  rate: 
Absorbance  detector 
#1  wavelength: 

#2  wavelength: 
Fluorescence  detector 
excitation  wavelength: 
Fluorescense  detector 
emmission  wavelength: 
Solvent  program: 


10  \i 

10  in,  C-18  reverse  phase 
25°C 

1.0  ml/m  in 

254  nm 
300  nm 


excitation  wavelength:  220  nm 

Fluorescense  detector 
emmission  wavelength:  530  nm 

Solvent  program:  40%  Acetonitrile  in  water  for  5  minutes 

then  programmed  to  100%  Acetonitrile 
in  25  minutes.  Column  was  then  rinsed 
in  Methanol  at  5  ml/min  for  15  minutes 
prior  to  the  next  injection 

The  peaks  were  identified  both  by  retention  time  and  by  the  absorbance  ratios. 
The  absorbance  ratio  was  the  ratio  of  the  absorbance  at  254  nm  and  at  300  nm. 
In  addition,  the  ratio  of  the  fluoresence  divided  by  the  absorbance  at  254  nm 
was  determined.  These  ratios  were  determined  for  standards  which  were  run 
and  then  used  to  aid  in  the  identification  of  the  peaks  in  the  samples.  The 
compounds  were  quantified  using  the  external  standard  method.  A  standard  at 
5  pg/L  was  extracted  along  with  the  samples  and  this  was  used  for  the 
quantitation.  In  addition,  a  water  blank  was  extracted  and  run  as  a  sample. 

PRECISION 

Precision  data  were  obtained  to  compute  the  IDL  and  MDL.  The  IDL  was  the 
instrument  detection  limit,  or  the  lowest  concentration  which  could  be  seen  on 
the  instrument.  The  MDL  was  the  method  detection  limit,  or  three  times  the 
standard  deviation  of  a  set  of  seven  replicates.  The  MDL  is  the  lowest 
concentration  which  can  be  accurately  quantitated. 


IDL  (ne/L) 


MDL  (ng/L) 


Naphthalene 

2-Chloronaphthalene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 


Benzo(a)  anthracene 
Chrysene 

Benzo(b)fluoranthene 


i, 
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Benzo(k)  fluoranthene 
Benzo(a)pyrene 
Dibenz  o  (a,h)  anthracene 
Benzo(g,h,i)perylene 
lhdeno(  l,2,3-c,d)pyrene 
Coronene 


RESULTS 

Twelve  samples  were  analyzed  by  HPLC,  at  six  sites  on  two  different  days. 
The  sites  analyzed  were  the  EEWTP  blended  influent,  final  carbon  column 
effluent,  EEWTP  finished  water,  and  the  finished  waters  from  the  three  local 
WTPs.  From  the  number  of  samples  collected  it  is  difficult  to  assess 
the  EEWTP  performance.  Low  concentrations  of  PAHs  were  found  in  all  the 
finished  waters.  The  results  were  as  follows: 


Compound/Date 


EEWTP  SITES  (ng/L) 
(Single  Samples) 


Blended 

Influent 


Final  Carbon 
Column  Effluent 


Finished 


Indeno(l  ,2,3-c,d)pyrene 

8.9 

Naphthalene 

ND 

9/21/82 

Indenod  ,2,3-c,d)pyrene 

11  n: 

FINISHED  WATERS  (ng/L) 

(Single  Samples) 

Compound/Date 

EEWTP  WTP1 

Indeno(l  ,2,3-c,d)pyrene 
Naphthalene 

9/21/82 

Indeno(l , 2, 3-c,d)  pyrene 
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STEAM  DISTILLATION 

Steam  distillation  was  used  to  detect  low  molecular  weight  alcohols,  aldehydes, 
ketones,  and  nitriles  in  water.  These  compounds  are  too  polar  to  be  detected  by 
VOA  or  CLS  procedures  at  low  levels.  Therefore,  a  steam  distillation  technique 
was  used  to  concentrate  these  compounds  sufficiently  for  detection  by  GC/MS 
(Chian,  1977;  Peters,  1980;  Ramstad,  1982).  Eleven  standard  compounds  were 
carried  through  the  procedure  for  direct  quantitation  and  are  listed  below. 
However  the  GC/MS  was  operated  in  the  full  scan  mode  so  other  compounds 
which  appeared  in  the  distillates  could  be  tentatively  identified  and  assigned 
an  approximate  concentration. 

Ethanol 

Acrylonitrile 

Acetone 

2-Methylpropanenitrile 

Butanal 

2-Methyl-2-butanol 

Propanenitrile 

2-Butanone 

1-Pentanol 

Heptanol 

1-Hexanol 

PROCEDURE 

Steam  distillation  grab  samples  were  collected  in  2  L  amber  glass  bottles  with 
teflon-lined  caps.  The  samples  were  preserved  with  sodium  thiosulfate  and 
mercuric  chloride  and  kept  at  4°C  until  analysis.  One  liter  of  the  sample  was 
poured  into  a  two  liter  round  bottom  flask,  40  gm  of  sodium  sulfate  added 
and  the  flask  fitted  into  the  distillation  apparatus.  The  flask  was  heated  and 
distillate  collected  in  a  15  ml  pear  flask  cooled  with  ice.  The  distillate  was 
then  stored  at  4°C  until  GC/MS  analysis.  In  addition  to  the  samples,  a 
distillation  blank  and  a  10  pg/L  standard  were  distilled.  The  samples,  standards 
and  blanks  were  analyzed  as  per  the  normal  VOA  procedure  with  the  following 
exceptions.  Only  5  ml  of  sample  was  purged,  the  sample  was  saturated  with 
sodium  sulfate  prior  to  the  purging,  and  the  sample  was  heated  to  50°C.  The 
salt  addition  and  the  heating  were  done  to  increase  the  recovery  of  the 
compounds.  The  samples  were  quantitated  using  the  external  standard  method. 

PRECISION 

The  results  of  precision  tests  for  specifying  the  IDL  and  the  MDL  are  shown 
below. 
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1DL  tug/L) 


Ethanol 

0.5 

Acrylonitrile 

0.1 

Acetone 

0.5 

2-Methylpropanenitrile 

0.01 

But  anal 

0.01 

2-Methyl-2-butanol 

0.01 

Propanenitrile 

0.01 

2-Butanone 

0.1 

1-Pentanol 

0.01 

Heptanol 

0.01 

1-Hexanol 

0.01 

1.0 

0.21 

1.6 

0.27 

0.30 

0.48 

0.27 

1.3 

0.56 

0.11 

0.36 


RESULTS 

Twelve  samples  were  analyzed  by  steam  distillation,  six  sites  on  two  different 
days.  The  sites  analyzed  were  the  EEWTP  blended  influent,  final  carbon 
column  effluent,  EEWTP  finished  water,  and  the  three  local  WTPb.  Many 
compounds  woe  identified  at  all  of  the  sites.  From  the  data  generated  by  the 
limited  number  of  samples  which  were  collected,  it  is  difficult  to  assess  the 
EEWTP  performance.  However,  it  does  not  appear  that  the  number  and 
concentration  of  compounds  in  the  EEWTP  finished  water  are  considerably  less 
than  the  other  WTPs.  The  steam  distillation  results  are  listed  below. 
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EEWTP  SITES  (ug/L) 


Blended 

Influent 


Final  Carbon 
Column  Effluent 


Finished 


Vl 


Acetonitrile 

Ethanol 

2-Propenal 

Acrylonitrile 

2-Methylpropanenitrile 

But  anal 

2-Me  thyl-2-but  anol 

2-Butanone 

Oxiranem  ethanol 

1,1  '-Oxybise  thane 

Ethenylacetate 

Tetrahydrofuran 

Pentanal 

Methylbutanone  isomers 

Cydopentanol 

2-Hexanone 

Hexanal 

4-Propylphenol 

4-Octen-3-one 

2-Ethyl- 1  -hexanol 

1 - Oct  anol 
Nonanal 
Decanal 

2- Propanone 
6-Methyl-2-heptanone 

3- (l-Methylethyl)oxetane 
Azulene 

2-Butenal 
2-Methylbutanal 
2-Methylpentanal 
2 ,3-Dim  e  thyl-2-but  anol 
6-Methyl-5-hepten-2-one 
(l-Methyl-4-(l  -methyl- 
ethyl)-7  -oxabicy  clo- 
/2.2.1/heptane 
1 ,7 ,7-Trimethylbicyclo- 
/2.2.  l/heptan-2-one 
2-Methyl-5-(l-methylethenyl) 

2- cyclohexen-l-one 

4- Methyl-l-(l  -m  ethylethyl)- 

3- cyclohexen- 1  -ol 
Undecanal 
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EEWTP  SITES  i«/L) 


Compound/D  ate 

Blended 

Influent 

Final  Carbon 
Column  Effluent 

Finished 

8/31/82 

Acrylonitrile 

ND 

0.04 

ND 

Butanal 

0.08 

ND 

ND 

2-Methyl-2-butanol 

0.02 

ND 

0.03 

Propanenitrile 

ND 

ND 

0.02 

2-Butanone 

ND 

ND 

0.16 

Heptanal 

ND 

ND 

0.04 

1-Hexanol 

0.01 

ND 

ND 

2,4-Dimethyl-3-pentanol 

(9.6) 

ND 

ND 

Pentanal 

(0.07) 

ND 

ND 

2,3-Dime  thyl-2-but  anol 

(0.03) 

ND 

ND 

Hexanal 

(0.07) 

(0.09) 

(0.06) 

2,2,4-Trimethyloxepane 

(0.03) 

ND 

ND 

2-Heptanone 

(0.05) 

(0.03) 

ND 

Pentafluoro/(pentafluoro- 
phenoxy)  m  e  thylbenz  ene 

(0.03) 

ND 

ND 

2-Ethyl- 1  -hexanol 

(0.03) 

(0.06) 

(0.02) 

Nonanal 

(0.05) 

(0.05) 

(0.04) 

l-(4-Hydroxyphenyl)-ethanone 

(0.02) 

ND 

ND 

Decanal 

(0.04) 

(0.03) 

ND 

Dichloromethoxybenzene 

(0.02) 

ND 

ND 

2-Butene 

ND 

(4.4) 

(1.8) 

M  ethyloxir  ane 

ND 

(3.8) 

(2.7) 

2-Methoxy-2-methylpropane 

ND 

(6.0) 

ND 

1  -Ethoxy-2-m  et  hylpr  opane 

ND 

(0.2) 

ND 

Tetrahydrofuran 

ND 

(0.7) 

(0.5) 

3-(l-Methylethyl)oxetane 

ND 

(0.04) 

(0.03) 

3 ,3  -Dim  e  thylhexanal 

ND 

(0.04) 

(0.05) 

1 -Oct  anol 

ND 

(0.03) 

(0.02) 
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FINISHED  WATERS  (pg/L) 


EEWTP 


WTP1 


■rl 


8/23/82 

Acetonitrile 

Ethanol 

2-Propenal 

Acrylonitrile 

2-M  ethylpropaneni  t  rile 

But  anal 

2-Methyl-2-butanol 
Propanenitrile 
2-But  anone 
Tetrahydrofuran 
Pent  anal 
2-Hexanone 
Hex  anal 

2-Ethyl- 1  -hexanol 

1- Octanol 
Nonanal 
Decanal 

2- Propanone 
6-Methyl-2-hep  t  anone 

3- (l-Methylethyl)oxetane 
Asulene 

2-M  ethylbut  anal 

4- Methyl-l-(l-methylethyl) 
3-cyclohexen-l-ol 

Undecanal 

Heptanal 

2-Methyl- 2-prop  anone 

1 . 1 .2- Trichloro-l  ,2,2- 
trifluoroe  thane 

2- Methylpropanal 

3- Methyl-2-but  anone 
2,3-Dimethylsuccinonitrile 

2- N  itr  opropane 
Benz  aldehyde 
Methyloxirane 

2 . 2- M  ethyloxir  ane 

2.3- Butanedione 

1.3.5- Cycloheptatriene 
Octanal 

Chloroacetonitrile 

3- Hex  anone 

Bicyclo/4.2.0/octa-l  ,3,5- 
triene 

2.2.6- Trimethylcyclo- 
h ex anone 


T* ’i  i 
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FINISHED  WATERS  fog/L) 


EEWTP 


WTP1 


2,3,3 ,4-Tetramethylpentane 

2.3- Pentanedione 

1 .2.3- Trimethylcyclohexane 

3.5.5- Trimethyl-2-cyclo- 
hexen-l-one 

4-Methyl-2-propyl- 

1-pentanol 

2.2.6- Trimethylbicyclo- 
/3. 1.1 /heptane 

2.6.6- Trimethyl-l-cydo- 
hexene-l-carboxaldehyde 

8/31/82 

Acrylonitrile 

2-Methylpropanenitrile 
But  anal 

2-Methyl-2-butanol 

Propanenitrile 

2-Butanone 

Tetrahydrofuran 

Pentanal 

2-Hexanone 

Hexanal 

2- Ethyl- 1  -hexanol 

1- Octanol 
Nonanal 
Decanal 

6-Methyl-2-heptanone 

3- (l-Methylethyl)oxetane 
Azulene 

2- Methylbutanal 
Heptanal 

2- M  ethylpropanal 

3- Methyl- 2-butanone 

2.3- Dimethylsuccinonitrile 
2-N  itropropane 

Benz  aldehyde 
Methyloxirane 

1 .3 .5- Cy  clohept  atriene 

2.2.6- TrlmethyIcydohexanone 

2.3- Pentanedione 
3,5,5-Trinjethyl-2-cyclo- 

hexen-l-one 

2-Butene 

3.3- Dimethylhexanal 
1-Pentanol 


ift» 

• 

IT 
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: 

IT 
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FINISHED  WATERS  &g/L) 


Compound/Date 

EEWTP 

WTP1 

WTP2 

WTP3 

Hexanol 

ND 

0.01 

0.08 

ND 

4,4-Dimethyl-2-oxetanone 

ND 

(4.8) 

ND 

(1.9) 

1,3,5,7-Cyclooctatetraene 

ND 

(0.05) 

ND 

ND 

1,2, 3-Trim  ethylbenzene 

ND 

(0.01) 

ND 

ND 

3,3-Dimethylhexanal 

ND 

(0.06) 

ND 

(0.04) 

Pentafluoro/  (pen  t  afluoro- 

phenoxy)methyl/-benzene 

ND 

(0.02) 

(0.02) 

ND 

2-Methoxy-2-methylpropane 

ND 

ND 

(7.2) 

ND 

1 ,  l-Dichloro-2-propanone 

ND 

ND 

(0.1) 

ND 

4-Methyl-2,3-pentanedione 

ND 

ND 

(0.07) 

ND 

Butylacetate 

ND 

ND 

(0.03) 

(0.03) 

6-Methyl-l-heptanol 

ND 

ND 

ND 

(0.02) 

1.  ND  =  Not  Detected 

2.  (  )  -  Values  tentatively  quantitated  vising  1-Butanol  as  the  standard. 

3.  UTD  =  Unable  to  determine  due  to  interference  problems 


HIGH  RESOLUTION  GC/MS 

Several  peaks  occurred  in  chromatograms  during  the  RWQTP,  which  could 
not  be  assigned  even  a  tentative  identification  using  the  off-site  lab  low 
resolution  Finnigan  quadrapole  mass  spectrometer.  Several  closed-loop- 
stripping  (CLS)  extracts  were  submitted  to  two  outside  laboratories  for 
accurate  mass  measurements,  in  an  attempt  to  identify  some  of  these 
unknown  peaks.  The  effectiveness  of  accurate  mass  measurements  for 
enhancement  of  compound  verification  has  been  described  in  the  literature  by 
several  authors  (Powers,  1980;  Christman,  1980).  Two  CLS  extracts  were  sent 
to  each  of  two  different  laboratories.  A  chromatogram  with  several  peaks 
marked  for  identification  was  sent  with  each  sample.  The  high  resolution 
analysis  of  these  peaks  was  intended  to  provide  exact  molecular  weights 
which  could  suggest  structures  for  the  unknown  compounds. 

Two  samples  were  sent  to  Harvey  Laboratories  of  Charlottesville,  Virginia  for 
analysis  on  a  V.G.  model  707HS  mass  spectrometer.  The  high  resolution 
GC/MS  work  had  three  purposes;  1)  to  confirm  compounds  already  identified, 
2)  to  identify  compounds  which  were  tentatively  assigned  structures,  and  3) 
to  identify  entirely  unknown  peaks.  The  results  which  follow  list  the 
identification  which  the  project  off-site  laboratory  had  made,  followed  by 
the  results  from  Harvey  Laboratories. 
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CLS  SAMPLE  FROM  FINAL  CARBON  COLUMN  EFFLUENT 


Off-Site  Identifications 


l-Methyl-4-(l-methylethyl)- 
7 -oxabicyclo/2. 2. 1/heptane 
alpha, alpha-4  Trimethyl-3- 
cyclohexene-l-m  ethanol, 
acetate 

l,3,3-Trimethylbicyclo/2.2.1/ 

heptan-2-one 

1-Methoxytricy  clo/4.3 .1.1/ 
undecane 

1 ,7,7-Trimethylbicyclo/2.2.1/ 
heptan-2-ol,  acetate 
2,5-bis(l ,  1-Dim  ethylpropyl)-2 , 5- 
cy  clohexadiene-1 ,4-dione 
Unknown  peak 


_ Harvey  Identifications _ 

C10-H18-0  This  fits  satisfactorily 
with  ID 

C12-H20-02  This  fits 
satisfactorily  with  ID 

C10-H16-0  This  fits  satisfactorily 
with  ID 

C12-H20-0  Library  fit  is  good  but 
not  perfect  with  ID 

C12-H20-02  This  fits  satisfactor¬ 
ily  with  ID 

C16-H24-02  This  fits  satisfacto- 
ily  with  ID 

C20-H32  No  good  library  match 


CLS  SAMPLE  FROM  POTOMAC  RIVER  ESTUARY  (2/19/82) 
Off-Site  Identifications  _ Harvey  Identifications 


l-Methyl-4-(l-fnethylethyl)-7- 
oxabicyclo/2.2. 1/heptane 
Unknown  peak 


2,6, 1 1-Trimethyldodecane 


Hexadecane 
Unknown  peak 


C10-H18-0  This  fits  satisfactorily 
with  ID 

C10-H16  Could  be  an  acetate 
isomer  of  an  earlier  peak,  for 
example,  l-Methyl-4- 
(1-methylethenyl)  cyclohexanol, 
acetate 

C15-H32  This  fits  satisfactorily 
with  ID,  however  the  large 
number  of  possible  isomers  makes 
it  hard  to  confirm  exact  ID 
without  GC  retention  data 
C14-H30  No  good  library  match 
C16-H34  4-Methylpentadecane 
gives  a  good  library  match, 
however  GC  retention  data 
needed  for  confirmation 
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CLS  SAMPLE  FROM  POTOMAC  RIVER  ESTUARY  (2/19/82) 


Off-Site  Identifications 


Harvey  Identifications 


Unknown  peak 
Unknown  peak 
Unknown  peak 

2,5-bis(l,l-Dimethylpropyl)-2,5- 
cyclohexadiene-l,4-dione 
2,6,10, 14-Tetram  ethylhept  adecane 


C15-H32  No  good  library  match 
C16-H34  No  good  library  match 
C16-H21-N-0  or  C11-H21-N3-03 
No  good  library  match 
C16-H24-02  This  fits  satisfactor¬ 
ily  with  ID 

C17-H36  n-Heptadecane  gives  a 
good  library  match,  however  GC 
retention  data  needed  for 
confirmation 


The  results  which  follow  list  the  off-site  identification  and  results  from  the 
University  of  North  Carolina. 


CLS  SAMPLE  FROM  WTP2  (9/17/82) 

_ Off-site  Identifications _  University  of  North  Carolina 

Unknowns  Alkyl  substitued  Furans 

$ 

CLS  SAMPLE  FROM  POTOMAC  RIVER  ESTUARY  (10/1/82) 

_ Off-site  Identifications _  University  of  North  Carolina 

Unknowns  Aklyl  substituted  Furans 


The  high  resolution  analyses  provided  an  extra  degree  of  confidence  to  the 
identifications  made  as  a  part  of  the  RWQTP.  The  identifications  could  be 
verified  further  by  obtaining  or  synthesizing  standards  for  the  compounds  in 
question  and  confirming  GC  retention  times  and  mass  spectra.  Although  the 
simple  electron  impact  high  resolution  analyses  done  here  did  not  provide 
unambiguous  structures  for  the  unknown  peaks,  it  did  provide  molecular 
formulas  which  improved  our  understanding. 

CATION  EXCHANGE 

Primary  and  secondary  amines  belong  to  the  class  of  organics  which  are 
ionized  in  solution  at  ordinary  pH  and  are  not  easily  extracted.  Recent 
research  has  shown  that  organic  amines  play  an  important  role  in  a  water's 
chlorine  demand  (Scully,  1983).  For  the  AOAP,  samples  were  analyzed  using 
a  cation  exchange  column  followed  by  HPLC  analysis  of  the  extract.  The 
procedures  employed  are  similar  in  concept  to  those  outlined  in  EPAs  Master 
Analytical  Scheme  for  organic  compounds  (USEPA,  1983).  In  general,  many  of 
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these  cationic  compounds  are  too  nonvolatile  or  polar  to  be  chromatographable. 
Therefore,  the  cation  exchange  procedure  was  used  to  overcome  these 
difficulties.  The  compounds  examined  were: 

Benzidine 
Pyridine 
Indole 

3-Chloropyridine 
Quinoline 
5-Chloroindole 
3,3'-Dichlorobenzidine 
4~ChloroquinoIine 

The  aromatic  amines  which  were  analyzed  in  this  fraction  are  all  very  weak 
bases  (cations)  with  pKa  values  less  than  6.0.  Three  different  types  of  resins 
were  tested  for  their  ability  to  recover  the  compounds  listed  above.  The 
conclusion  of  this  research  was  that  chemically-bonded  reverse-phase  resin 
gave  the  best  results  whereas  the  other  resins  tested  gave  poor  or  no  recovery 
of  the  compounds  tested. 

The  resins  which  were  tested  are  listed  below: 

GROUP  I.  CATION  EXCHANGE  RESIN 

I 

a.  Biorad  AG50W-X8 

b.  Sepralyte  SCX 

c.  Bond-Elute  SCX 

GROUP  H.  CHEMICALLY  BONDED  NON-POLAR  RESIN 

a.  Sepralyte  C-18 

b.  Bond-Elute  CN 

c.  Bond-Elute  NH2 

GROUP HLNON-CHEMIC ALLY  BONDED  NON-POLAR  RESIN 

a.  Bond-Elute  Si 

b.  Amberlite  X  AD-7 

Each  resin  was  tested  with  a  variety  of  experimented  protocols  to  determine 
percent  recoveries  under  different  conditions.  For  example,  adjusting  the  pH  of 
the  eluting  solvents  and  adjusting  the  pH  of  the  water  samples  to  optimize 
recoveries  was  attempted.  Final  concentrates  during  this  investigation  phase 
were  derivitized  and  analyzed  by  GCMS  or  analyzed  underivatized  by  HPLC. 

The  conclusion  of  this  experimental  work  was  that  Sepralyte  C-18  reverse  phase 
resin  for  compound  isolation  followed  by  ion  pair  reverse  phase  HPLC  analysis 
yielded  the  most  satisfactory  results  for  the  compounds  selected  for  this  study. 
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PROCEDURE 

The  cation  exchange  samples  were  analysed  by  passing  the  sample  through 
a  cation  collection  resin,  eluting  the  cations  from  the  resin,  and  analyzing  the 
extract  on  the  HPLC. 

The  samples  were  collected  in  1  L  amber  glass  bottles  with  teflon-lined 
caps.  The  samples  were  dechlorinated  with  sodium  sulfite  and  acidified  to 
pH  2  to  prevent  biological  degradation.  The  samples  were  kept  at  4<>C  until 
analysis.  For  extraction,  the  entire  sample  was  filtered  through  a  coarse  glass 
fiber  filter  to  remove  the  small  particulates  which  could  plug  the  column.  The 
exchange  columns  contained  0.75  grams  of  Sepralyte  C-18  resin.  The  resin 
had  been  rinsed  with  70  ml  of  deionized  water,  70  ml  of  pesticide  grade 
methanol,  and  finally  100  ml  of  deionized  water.  One  liter  of  each  sample  was 
passed  through  the  column  with  the  aid  of  vacuum.  The  flow  rate  through  the 
column  was  approximately  5  ml/min.  After  the  sample  had  passed  through  the 
column,  the  cations  were  eluted  by  passing  100  ml  of  pesticide  grade  methanol 
through  the  column.  The  methanol  was  collected  in  a  300  ml  round  bottom 
flask  and  concentrated  to  1  ml  in  a  rotory  evaporator  at  60°C.  This 
concentrate  was  then  analyzed  by  HPLC. 

The  sample  was  injected  into  a  Van  an  Model  54  HPLC  equipped  with  a  Varian 
Micropack  MCH-5  5  ixn,  0.26x1 5cm  HC-ODS  C-18  reverse  phase  column.  The 
HPLC  conditions  were  as  follows: 

Injection  Volume: 

Column  Used: 

Column  Temperature: 

Column  Flow  Rate: 

Absorbance  Detector 
#1  wavelength: 

Absorbance  Detector 
#2  wavelength: 

Fluorescence  Detector 
Excitation  Wavelength: 

Fluorescence  Detector 
Emmission  Wavelength: 

Solvent  Program: 


10*1 

5  pm,  C-18  reverse  phase 
35°C 

0.6  ml/min 
254  nm 
Not  used 
220  nm 
530  nm 

35%  Ion-pairing  buffer  solution  (0.005  M 
Sodium  1-Heptansulfonate  and  0.05  M 
Potassium  Phosphate  monobasic  at 
pH  3),  55%  Methanol,  and  10% 
Acetonitrile...isocratic 


The  peaks  were  identified  by  retention  time.  The  compounds  were  quantified 
using  the  external  standard  method.  A  standard  at  5  pg/L  was  extracted  along 
with  the  samples  and  this  was  used  for  the  quantitation.  In  addition,  a  water 
blank  was  extracted  and  nm  as  a  sample. 
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PRECISION 

The  precision  data  were  obtained  to  determine  the  IDLs  and  MDLs  shown  below. 


Compound 

IDL  (lk/L) 

MDL  (ue/L) 

Benzidine 

0.8 

0.7 

Pyridine 

0.4 

1.5 

Indole 

0.3 

1.5 

3-Chloropyridine 

1.2 

5.0 

Quinoline 

4.5 

3.0 

5-Chloroindole 

2.3 

2.5 

3,3'-Dichlorobenzidine 

2.4 

2.5 

4-Chloroquinoline 

3.1 

3.0 

RESULTS 

Twelve  samples  from  six  sites  on  two  different  days  were  analyzed  by  cation 
exchange.  The  sites  analyzed  were  the  EEWTP  blended  influent,  final 
carbon  column  effluent,  EEWTP  finished  water,  and  the  finished  waters  from 
the  three  local  WTPs.  None  of  the  amines,  for  which  the  analytical 
procedure  was  calibrated,  were  found. 

ANION  EXCHANGE 

The  anion  exchange  procedure  was  used  to  determine  the  presence  of  chlori¬ 
nated  low  molecular  weight  organic  acids,  sulfonic  acids,  ionized  phenols 
and  similar  compounds.  Samples  were  analyzed  using  an  anion  exchange 
column  followed  by  GC/MS  analysis  of  the  extract  similar  to  the  work 
conducted  by  earlier  researchers  (Richard,  1980;  Richard,  1980;  Junk,  1974). 
In  general,  many  of  these  anionic  compounds  are  too  polar  to  be  extractable 
by  normal  liquid-liquid  extraction  methods.  At  the  onset  of  the  AOAP  it  was 
hoped  that  this  technique  would  be  useful  for  the  recovery  of  compounds 
such  as  trichloroacetic  acid,  which  have  been  reported  to  be  major 
byproducts  of  the  chlorination  of  humic  and  fulvic  acids  (18).  Unfortunately, 
the  AOAP  ended  before  recoveries  for  such  compounds  became  systematic  and 
they  are  not  reported  in  this  work.  The  following  compounds  were 
specifically  run  as  standards  throughout  the  anion  procedure: 

Benzoic  Acid 
4-Chlorobenzoic  Acid 
Benzene  Sulfonic  Acid 
Phthalic  Acid 
4-Nitrophenol 

PROCEDURE 

The  samples  were  collected  in  1  L  amber  glass  bottles  with  teflon-lined 
caps.  The  samples  were  dechlorinated  with  sodium  sulfite  and  acidified  to 
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pH  2  to  prevent  biological  degradation.  The  samples  were  kept  at  4°C  until 
analysis.  The  anion  exchange  columns  were  made  up  of  Biorad  AG  1-X8 
resin,  a  resin  recommended  by  EPA  in  their  Master  Analytical  Scheme. 
The  resin  had  been  extracted  overnight  with  methanol  in  a  Soxhlet  extractor. 
Resin  columns  were  prepared  with  10  ml  of  wet  resin  and  then  rinsed  with 
100  ml  of  deionized  water,  200  ml  of  1  N  NaOH  in  water,  and  finally  20  ml  of  1 
N  formic  acid.  The  resin  was  then  rinsed  with  water  until  the  eluant  was  at 
pH  5  to  6.  One  liter  of  each  sample  was  passed  through  the  column  with  the 
aid  of  vacuum.  The  flow  rate  through  the  column  was  approximately  2.5 
ml/min.  After  the  sample  had  passed  through  the  column,  the  column  was 
washed  with  25  ml  of  blank  water.  The  anions  were  eluted  by  the  passage  of 
100  ml  of  1  N  HC1  in  pesticide  grade  methanol  through  the  column.  The 
methanol  was  collected  in  a  300  ml  round  bottom  flask  and  concentrated  to  1 
ml  in  a  rotary  evaporator  at  30°C.  The  concentrate  was  resuspened  to  3  ml 
and  transfered  to  a  15  ml  test  tube.  Here  the  solvent  was  evaporated  to 
dryness  under  a  stream  of  nitrogen.  The  sample  was  then  dissolved  in  0.2 
ml  of  1  N  HC1  in  methanol.  Next,  1.0  ml  of  a  previously  prepared 
diazomethane  methylation  reaction  mixture  was  added  to  the  extract.  The 
reaction  mixture  was  prepared  by  the  reaction  of  Diazald  with  potassium 
hydroxide  followed  by  an  ether  distillation.  After  sitting  for  30  minutes,  the 
extract  was  blown  down  to  1.0  ml  with  a  stream  of  nitrogen  gas  and  saved  in 
a  glass  vial  with  TFE  septa.  This  concentrate  was  then  analyzed  on  the  GC/MS 
as  soon  as  possible.  The  samples  were  stored  at  4°C  prior  to  analysis. 


GC  conditions: 

Injection  volume: 

2  li  splitless  injection 

Carrier  gas: 

Ultrapure  Helium  @  60  psi 

Injector  pressure: 

lOpsi 

Split  flow: 

30  ml/min 

Column  flow: 

1  ml/min 

Injector  temperature: 

250°C 

GC  temperature: 

80°C  for  1  minute,  then  programmed  to 
275°C  at  2  C/min 

MS  conditions: 

Separator  oven: 

290°C 

Transfer  line: 

290°C 

Mode: 

Electron  impact 

Emmisaion  current: 

0.5  ma 

Electron  energy: 

70  eV 

Electron  multiplier: 

1700  v 

Dynodes: 

3000  v 

Ion  source  temperature: 

300°C 

Scan  rate: 

m/e  34-345  in  0.95  seconds  with  a  0.05 

second  hold  at  the  bottom 


The  samples  were  quantified  using  the  external  standard  method.  A  water 
blank  was  extracted  with  each  set  of  samples.  The  samples  were  then  injected 
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into  the  GC/MS  along  with  an  injection  of  the  standard  (20  ng/ul).  The  amount 
of  the  compounds  in  the  sample  was  determined  by  comparision  with  the 
standard  injection. 

PRECISION 

The  IDLs  and  MDLs  are  shown  below. 


Benzoic  Acid 
4-Chlorobenzoic  Acid 
Benzene  Sulfonic  Acid 
Phthalic  Acid 
4-Nitrophenol 


RESULTS 

Twelve  samples  taken  at  six  sites  on  two  different  days  were  analyzed  by  cation 
exchange.  The  sites  analyzed  were  the  EEWTP  blended  influent,  final  carbon 
column  effluent,  EEWTP  finished  water,  and  the  finished  waters  from  the  three 
local  WTPs.  None  of  the  anionic  organics  for  which  the  procedure  was 
calibrated  were  detected  at  any  of  the  sites.  The  two  carboxylic  acids  found 
in  the  carbon  filter  effluent  may  be  byproducts  of  bacterial  growth.  The 
results  are  presented  below: 

EEWTP  SITES  (pg/L) 


Compound/Date 

Blended 

Influent 

Final  Carbon 
Column  Effluent 

Finished 

12/17/82 

ND* 

ND 

ND 

12/21/82 

Hexadecanoic  Acid 

NA2 

8.6 

ND 

Octadecanoic  Acid 

NA 

3.6 

ND 

FINISHED  WATERS  fog/L) 


12/17/82 

12/21/82 

1.  ND  *  Not  Detected 

2.  NA  ■  Not  Analyzed 


EEWTP 

WTP1 

WTP2 

WTP3 

ND 

ND 

ND 

NA 

ND 

ND 

ND 

ND 
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